less World 


Wire 


ELECTRONICS 


STANDARD 


EDISWAN  METAL-CLASS 
SEALS 


INFORMATIVE CATALOGUE AVAILABLE 
ON REQUEST 
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METER /%& // 


——— ee 


| he AVO Valve Characteristic Meter Mark III offers the Radio PROVIDES ati nex 
Engineer far more than is generally implied by the words ‘‘a 1a/Vg, 1a/Vs, etc., curve 
valve tester’’. MEASURES mutual con 
This compact and most comprehensive Meter sets a new high DETERMINES inter-clect: 
standard for instruments of its type. It will quickly test any heater both hot and col 


standard receiving or small transmitting valve on any of its normal GIVES direct n 


asure 


characteristics under conditions corresponding to a wide range 
TESTS rectifying and 


vor load condition 


of D.C. electrode voltages. 


A new method of measuring mutual conductance ensures that COVERS a1! 


the instrument can deal adequately with modern valves of high slope CIRCUIT 
impr 
and short grid-base such as are commonly used in T.V. receivers ting and discrimination o 


full range to 100V neg 


List Price 
A relay protects the instrument against damage 


£75 through overloading the H.1. circuits and also 


affords a high measure of protection to the 
valve under test 
A comprehensive Instruction Book and 


detailed Valve Data Manual are provided. The instrument is fitted with a hinged 


fold-over lid which protects the valve A) 
} 


holders when not in use 


Regd. Trade Mark 
THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO. LTD. 
AVOCET HOUSE - 92-96 VAUXHALL BRIDGE ROAD «. LONDON S.W.1. Telephone: ViCtoria 3404 (9 lines 


LOW INSERTION 
PRESSURES 


& 
DESIGNED FOR 


HUMID 
CONDITIONS 


* 
FOR RACK UNITS 


AND 
FLYING LEADS 


A.D 6 A.R.B —- APPROVED 


POWER CONTROLS 


MitTteé io 


PHONE: NEW 3181/23 


Typical 
Operation 


— . . tt hl ee 


Asics YE currents as high 


is 18 amps and voltages up to 20 k\ 
are among the characteristically 
high ratings of the QV20-P18 

a hard valve designed specifically 
for pulse modulation. 

Good electrical performance and a 
thoroughly rugged mechanical 
construction combine to make the 
OV20-P18 the most advanced 
British valve in its class. 

It is an exact equivalent of the 
\merican 4PR60A and can be used 
asa plug-in replacement for the 
types 5D21 (CV2814) and 715C 
(CV598). The Services’ type numbe 
for the QV20-P18 is CV2752. 


Data and Operating 
Recommendations for 
the QV20-P18 will be 
gladly supplied on 
request. 


Mullard 


MULLARD LIMITED, COMMUNICATIONS AND INDUSTRIAL 


VALVE DEPARTMENT 


CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2 


MvT 


183 
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TAYLOR RADIO & T.V. TEST INSTRUMENTS © 


MULTIRANGE UNIVERSAL METER Model 77A 


Highly sensitive multirange meter for radio and T.V. servicing 
quirement low-loss contacts and trouble-free operation 
Sensitivity 20,000 o.p.v. D.C., 5,000 o.p.v. A.C. Accuracy, 2% 


i).C., 4% A.C. Automatic overload protection. 


Ranges 

Volts D.C ) ), ~7" 100, ~75) 4,000 
Volts A.C 

Milliamperes. lL 5. 50, —1,500 
Amperes D.( 

Resistance: | ims-50 megohm 

High voltage adaptor, model 4 ip to 30 KV 


CASH PRICE £15-0-0. Prompt Delivery 


SIGNAL GENERATOR Model 67A 
m up to 240 Me Ban 


Colpitt cuit used give 
jvency tability waveform over the 
jucncy rans 


Frequency range 

otal Scale Length 

Accuracy 

Modulation: 40 

Output impedance i 

Dir I i vided 

Attenuation 0 dB tinuous! iriable 
, ‘ 


toma i 


CASH PRICE £22-0-0. Prompt Delivery 


NEW VALVE TESTER Model 45c 


A comprehensive valve tester which may be used to 
measure the mutual conductance of most types of 
British, American and Continental receiving valves 
Measures for over 4,000 different valves. 


Testing Facilities. 

Mutual Conductance: Two ranges: 0-3 m A/V and 0-15 m A/V 

Cathode Leakage: Tests for Heater/Cathode insulation up to 
10 megohn with heater hot 

Emission: Rectifiers and Diodes may be tested for emission 

Inter Electrode Shorts: Short circuits between electrodes are 
shown on the meter 

Heater Continuity: Meter indicates continuity of heater or 
filament 

Gas Testa: Pre button gas” tests ov abnormal! positive 
or negative gr irrent 

r.V. cathode ray tul adaptor, model 445 available 


CASH PRICE £28-10-0. Prompt Delivery 


All Taylor Instruments are available on advantageous 
HIRE PURCHASE Terms :and on SEVEN DAYS’ 
APPROVAI You can also PART EXCHANGE your 


old Taylor Instrument for a new one 


Write for full details and catalogue 


TAYLOR ELECTRICAL INSTRUMENTS LTD. 


7 elept one: Slough 21381 Cables Taylins, Slough 
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Response 


ry. 
he FERROGRAPH was the first portable Tape Recorder to be 
designed and wholly manufactured in Britain. To-day th 
, bewildered buyer may well hesitate when confronted with a 
is La] ot a il choice of so many makes offered. But if he is serious and 
not lightly choosing something for his casual enjoyment h 
would do well to ponder the following fact. 
Frequency response is often popularly quoted in advertisement 
t h e 4 t o r as §0-12,000 c.p.s. This, of itself, means nothing in evaluating th 
y excellence or otherwise of a recorder. Two other interdependent 
factors must be regarded, viz.—signal noise ratio and distortion 
if the true worth of the instrument is to be gauged. 

Furthermore, the limits in which the response is held must b 
given or the statement is again valueless. The Ferrograph frequency 
response is guaranteed to be within 3 db up to 10,000 c¢.p.s, al 
74 i.p.s., although the response does, of course, extend much 
beyond thi 

No exaggerated claims are made for the Ferrograph since it 
established reputation makes such claims unnecessary. Simpl 
conservatism has always been a feature of Ferrograph publication 
and advertisements, and experience has shown the discerning user 
prefers it that way 


MODEL 2A/N MODEL 2A/NH 
33 and 7} i.p.s 74 and IS ips 
76 gns. 86 gns. 


errograp 


BRIEF SPECIFICATION 


Twin Track (to 
International standards) 
Playing British and Americar 

pre-recorded tapes 


Playing Time with 
,750 ft. Reel 
45 minutes per track at 
/+i.p.s. (otherspeeds prorata) 


Quick Rewind 


in less than 60 seconds 


Signal Level Meter 
giving positive reading 


Frequency Response 
3 db 50/10,000 c.p.s. at 
7} \.p.s 
"Wow" and Flutter 
Less than 0.2%, at 7} i.p.s 


Signal to Noise Ratio 
Better than 50 db, 200/12,000 

7 c.p.s. Unweighted, includir 
Dealerships in several of the P ma db. bGIng 
ee Longterm Speed Stability 


itions are invited, Less than «5°, variation 


Output Power 
24 watts into 15 ohms 


WRIGHT & WEAIRE LTD 


13) SLOANE STREET LONDON - SWI Tel: SLOane 2214/5 & 1510 


Precision, 
Stability & 
Long Life 


spol 
=¢ 
* Capacitors 
Designers and users of radio and 


wdinductance Tuners electronic equipment know that they 


can rely implicitly on the efficiency 

for and dependability of ‘*‘ Cyldon’”’ 

TELEVISION and AUTO-RADIO Capacitors and Tuners. They know 
too that the exceptionally wide variety 
of types in the standard ‘‘ Cyldon ”’ 
range covers most day-to-day re- 
quirements, but that when special 
types are needed the full resources 
and specialised experience of the 
manufacturers are entirely at their 
disposal. 


SYDNEY S. BIRD 


& SONS LTD. 


Contractors to Mir y of Supply, Post Office, 


and other H M Govt Depts 


POOLE DORSET 
Address for enguiries and sales correspordence:— 
LONDON SALES & TECHNICAL LIAISON OFFICE 
1 PALACE MANSIONS, PALACE GARDENS, ENFIELD, MIDOX 


. 74 terature vering Cyldon * Teletuners " 
Telephone Enfield 2 y elegrams Capacity, ‘ v iT ) € u 


‘ 


nufacturers are nvited to write 


TV.1953) and Cyldon Trimmers 
T.1951), together with details of our 
inge of Variable Capacitors and list of 


me and Overseas. 
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S RTH IN A SERIES IN THE INTERESTS OF A BETTER UNDERSTANDING OF VIBRATION TECHNIQUE 


do you know...2 


that a measurement of vibration amplitude 
can be made using a simple line diagram 


Coalescing lines, drawn on a white 


as 
ie} 
> 
e 
a 
a 
z 
< 
a 
| 
r) 
2 
° 
rs 


DIRECTION OF VIBRATION 


card will produce the pattern shown, a a 
AMPLITUDE = 0-08 


when attached to a vibrating object. 
The length of the dark shaded 


triangle is then a measure of the amplitude. In the original triangle, the ratio of the height 
to half the base gives the apparent magnification, so that the vertical lines can be spaced 
to represent vibrations of known amplitudes. 

@.g- If the base of the triangle is 0,4” and the height 2” then the magnification is 10 (see 
diagram). The vertical divisions spaced at 0.1” will, therefore, represent a vibration 
amplitude of 0,01”. In the lower drawing the intersection occurs at the eighth division 
indicating a vibration amplitude of 0.08”, As the vibration amplitude is increased the apex 
of the shaded triangle can be seen to spread across the vertical divisions so that the 
amplitude can be quickly estimated 


If you have a vibration problem— 
fatigue testing, torsional or flexure testing or 
tural investigation consult Goodma isl 
Goodmans Vibrator Range includ é 


) lb, bo a midget with force out pr 


te for full details t Vibration Dept 


DMANS INDUSTRIES LIMITED + AXIOM WORKS WEMBLEY MIDDX, - Tel: WEMbley 1200 (8 lines) 
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MODEL S$P/2 


75 gns. 


Designed 


for real fidelity... 


and what is n designed by engineers who 
have been in on the “art and mystery” of tape 
recording from the word 


The Simon is one ol f ery few machines which car 
offer a frequency response of 50-12000 c.p.s 1 tape recorder ee 
minus 3 db at 7h i.p t ppearance is a delight—above 
and below the dec} performance 1 uperb. An instru 
ment of precision al er y a switch converts it 
from Tape Record é 10-w Amplifier or Record 


— 10 watt amplifier... 
ind its compar 


asa walnut veneer cabinet 


OuUNgd, recording 


SIMON SOUND SERVICE LTD., 46-50, GEORGE STREET, PORTMAN SQ., LONDON, W.! 
Telephone WELbeck 2371 (5 lines) 


J. OD. MORRISON & CO. LTD., WAKEFIELD HOUSE, II1/13 NEW WAKEFIELD STREET, 
MANCHESTER, | Telephone - Central 2959 


record reproducer 


FINEST 
RECORD PLAYING 
EQUIPMENT 
IN THE 
WORLD 


Ko OE 


—— — 


sat Teele 


with the brilliant 


Sup GOPF2ZYCCG' 


IUFACTURED FOR ENTHOVEN SC D 


STAR FEATURES 
* 


* 


STAR APPLICATIONS 


Designed on an entirely new principle, this light-weight, versatile 
iron is eminently suitable for soldering operations in the RADIO, 
TELEVISION, ELECTRONIC and TELECOMMUNICATION 
industries, particularly for all SERVICE work. For general purpose 
work the Superspeed Iron is the ideal siand-by soldering tool. 


soldering iron is available NOW 


The Siw erspeed 


Write for full particulars, incleding guarantee terms 
and free trial facilities, to the sole concessionaires in 
this country 

ENTHOVEN SOLDERS LIMITEDT 
(Industrial Equipment Division), 89 Upper Thames St., 
London, E.C.4 Telephone: MANsion House 4533 


WHIRELES: 


PROGRESS, PROGRESS, PROGRESS. This has certainly been the battle cry of the 


electronic tube industry during 1955. We pride ourselves that we have kept 
abreast of it. 


More and more new types have been introduced; we have them, but equally im- 
portant is the fact that as a result of this progressive policy, manufacturers are 
reluctant to produce old types. We had foreseen this and guarded against it. 


Take advantage of the services offered by this unique organisation whose stocks 
comprise 2,000,000 valves and include more than 1,500 types. 99 per cent. of your 
requirements can be taken care of by us. 


Results during this year have been most gratifying. Exports of both transmitting 
and receiving valves have exceeded our export sales during 1954 by 80 per cent 


Our latest competitive price list for 1956 is available on application, together with 
stock list. 


Our organisation is A.R.B. Approved. 


HALL ELECTRIC LTD 


<iaETRON- HALTRON HOUSE, 49-55 LISSON GROVE, —jarraoy 
ll LONDON NWI. 


Tel. Ambassador 104] (5 lines) Cables’ Hallectric, London 


Specially suited for 
_ Monitoring 
| Field Tests 
Laborafory 


ETC 


rs 


° 
oo vanced design, the two models offered 


Superbly engineered and of ad 


possess excellent electrical characteristics and 

are robustly constructed for service in any climate. 

The *770OR"’ has continuous AM FM coverage from 19 

Mc sto 165 Mc s;the “770U "’ from 150 Mc's to 500 Mc's. 

Both incorporate six-position turret tuning assemblies of unique 

design and giving high reliability. Self-contained when operated from 

AC mains and with provision for use on external power supplies. Fully 

descriptive literature with illustrations and performance curves available on 
request 


Manufacturers: STRATTON & Co. Ltd., Birmingham, 31. 
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9 Octave realis 


The G.E.C. metal cone loudspeaker gives lifelike reproduction 
of any type of sound over a range of 9 octaves. This includes 
the whole musical fundamental range with overtones. This 
gives the true tonal quality and character that all music 


lovers demand. 


from a single u 


Sound engineers will appreciate the simplification—and the 
improvement in performance—which has been achieved by 
combining these qualities in a single unit—*smooth response 
over a range of 9 octaves with extremely good low lrequency 
response . . . “negligible inter-modulation . . . “unequalled 


transient response due to special coil and cone construction. 


for only £9.5.0 


This is a professional instrument but its remarkably low 
price makes it particularly valuable to the home 
nstructor. It must be used under the correct 
conditions to obtain optimum results. Cabinet 
have been specially designed for use with 
speaker. Home constructors are 


invited to write for details. 


Metal Cone Loudspeaker 


THE GENERAL ELECTRIC COMPANY LTO., MAGNET HOUSE, 


KINGSWAY, 


-RELAYS— 


AMERICAN 
RELAYS 
FOR 
OFFSHORE 
CONTRACTS 


We are already tooled to manufacture 

many types of these relays, and through 

our association with the Guardian 

Electric Manufacturing Company of 

Chicago, we have access to full inform- 
ation on other types. 


ENQUIRIES ARE INVITED. 


TELEPHONE: NEWMARKET 3181-2-3 TELEGRAMS: MAGNETIC, NEWMARKET 


MAGNETIC DEVICES LTD 


EXNING ROAD, NEWMARKET 


WireLess Wor! 


Suflex and miniaturisation 


Engineers are constantly expected 


to get more and more out of smaller, and stl! 
smaller, equipment. If you are beset by a toothy 
problem of this sort, you will find the Suflex Polystyrene Capacitor 
a very useful chap—it’s quite small in size, yet 


great for performance. 


Sufiex Polystyrene Capacitors 


e High insulation resistance 
e Low dielectric loss 
e Good capacitance stability 


A quality component which may be economically 
din commercial equipment 
J 


LONDON BAKER STREET. LONDON W leiephone ; WE Loeck 0791 Cable Sufiex Londus 


4 
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Ah! the 1956 


MARCONI 


INSTRUMENTS 
Catalogue 


25 NEW 


The publication of a new edition of the Com 
plete Catalogue of Marconi Instruments is an 
annual event which is eagerly awaited by every 
the The 1956 
edition, now distributed, once again 
brings developments in the radio 
communication and industrial fields up to date 
and provides all 
Marconi measuring and test equipment, includ 


world of electronics 


being 


the record of 


one mM 


a comprehensive survey of 


ing twenty-five new instruments. 


Ihe demand for the catalogue is greater than 


+ 


MARCONI 
INSTRUMENTS 


WorRLD JANUARY, 


INSTRUMENTS INCLUDED 


ever, and reflects the confidence of users of 
Marconi instruments everywhere. The reason 
for this confidence in our products is not hard 
find: we believe in paying meticulous 
attention to detail in all phases of design, de- 
velopment and manufacture, ensuring that 
Marconi instruments combine supreme relia- 
bility with outstanding technical merit, plus 
that little extra in the way of operational 
convenience. Our new catalogue has been 
produced in the same spirit. 


to 


MARCONI 


Mana ing { uf n ‘ rt 


INSTRUMENTS Lt 
30 Alt ) et, K 


To sT 


riull 


WIRELESS 


ALBANS, 


Telephone: Hull ( 


MARCONUS 


HERTFORDSHIRE 
ral 16144 
FELEGRAPH 


TELEPHONE: 
19 The Parade 
LTD 


1408 
LONDON 


Leamington Spa, Telephone 


co MARCONI HOUSE, STRAND 


1956 


ST. ALBANS 6160/9 


W.2. 
TC73 


-, CAN COUNT ON 
= Jaga HIVAC 


emma, COLD 
2 ATHODE 
TUBES 


n addition to cold cathode diodes and triodes for decimal 


a counting, storing, gating, switching, ete., 


roducts include subminiature, miniature and midget 


n indicator lamps, specialised filamentar 


° 
ivac 
e \ indicator lamps and telephone switchboard lamps. 
aN | ~ bie 
3 Limite 
| 


THE SCIENTIFIC 


CTT emma 
ee eR 


° 
VALVE AUTOMATIC TELEPHONE & ELECTRIC CO. LTD 
of LONDON fi LIVERPOOL 


STONEFIELD WAY, VICTORIA ROAD, SOUTH RUISLIP 


MIDDLESEX, ENGLAND 


Hivac, Ruislip 


1956 


THE AUTOMATIC COIL WINDER & ELECTRICAL“BQUIPMENT CO. LTD. 


ha 4 . 
AVOCET HOU 12-96, VAUXHALL BRIDGE ROAT LON N Ww ( ALLPH OME Victoria 3404—9 


WIRELESS WORLD 


The above illustra no ve Studio Console Model BTR.2 shows how 
eparate and self-contained units can be quickly and eas removed for servic ing or replacement This method 
»n enables individual units to be supplied separately combined for specialised app‘ications Overseas enquiries 


riptive literature should be addressed tc 


4 


Ha 


x, England 


E.M.1. INTERNATIONAL LTD. (One of the E.m.1. Group) 


es Emigiobe, Londo 


E Xo 


RLD 


Made for 


Throughout the Dubilier range of capacitors, 
there are many types designed for working under 
the most arduous climatic conditions. Every 
care is taken with these components to ensure 
that they are able to withstand, without stress, 
extremes ol temperature and humidity. 


ee If vou have any problems connected with trop al 
from th 
working conditions, please write to us. QOur design staff are always 


lore The 


scaled in 


eager to advise you regarding the best component for the job. 


DUS SSL NIE 


Dubilier Condenser Co. (1925) Ltd., Ducon Works, Victoria Road, London, W.3. England. 
Telephone: ACOrn 224! Cables: Hivoltcon, London. Marconi International Code 


lines 


WIRELESS WorRLD 
omdonl of Load’ 


ideally shaped for most 
performance “] bet apolications including thet of 
with stability : ; rack mounting. Engineers 
mplete. lt isthus it . ; . will appreciate the compact 
ndependent t 4 nessand the accessibiluy 


nditio : - : of all components 


ee : bis The small size of the 
met wit Jom valve re - ai 1! cutest wanteena me 
' sulting from optimum 

choice of flux and material 


should be noted 


QUAD II main ameciricn high tolerence of reliebility 
due to the fact that all valves are 
operating well below maximum 

f frequen : f dissipation, and the H.T. supply 


€ audio range - does not exceed 340 volts 


SPECIFICATION 


yures for response, distortion, sensitivity and background are the pass figures on final test 


POWER OUTPUT: : POWER SUPPLIES: 
watts throughout the range 20-20,000 c/s INPUT; 200-250 A.C. single phase (or 100-130 A.( 
: 40-80 c/s 

x . 50 watts consumption (excl. control unit 
FREQUENCY RESPONSE : mean ae ' 
Within 0.2 db 20-20,000 c/s H.T. and L.T. supplies available for external equip 
Within 0.5 db 10-50,000 c's : ment 330 V. 40 mA 

6.3 V.3.5A. (heater C.T to chassis 


DISTORTION (Measured at 12 watts output VALVES: 


al 3rd and higher order: less than 0.1 at 700 c/s . 2xEF.86 (Z.729 or 6267 >xKT.66 (5883 of 


r order alone: less than 0.03 at 700 &'s ; 6L6G matched), 1 xGZ.32 (54KU or 5V4G) 
live mismatching up to 25 introducing 2nd . 
irmonic) not to cause distortion to exceed 0.18% ° WEIGHT: 


Total distortion at 25 c/s not to exceed 0.25 18}lb. (8.3 Kg.) 


INPUT DIMENSIONS : 
S tivity: 1.4 V. rms for 15 watts output 13 x4] xOhin 


Load imposed on input: 1.5 MQ in paralle! with 10 »F . MECHANICAL: 
BACKGROUND : . All windings impregnated and housed in compound 
. filled casings. All metal work fully rust-proof 
80 db referred to 15 watts processed and stoved steel grey. Metal work, rust 
proofing, finishing, transformer winding, tropicalisa 
OUTPUT IMPEDANCES . tion, assembly and tests, all carried out under constant 
supervision by our AID approved inspection section 
(2 and 70 Ihe equipment is suitable for use under all climati 

ffecti output resistance: 10 for 159 ouput onditions 


ACOUSTICAL MANUFACTURING CO. LTD., HUNTINGDON, ENGLAND 


Msi ie 


Ne 
” a. 


7 BRITISH COMMUNICATIONS CORPORATION. LIMITED 


Second Way, Exhibition Grounds, Wembley, England 


Telephone: WEMbiey /2/2 Telegrams: BEECEECEE 
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20 Mc/s FREQUENCY MONITOR 


The Automatic Frequency Monitor (20 Mc/s) 
is but one of a series of high grade monitors 
now in course of manufacture for the accur- 
ate measurement of frequency. 


Employing hard valve techniques throughout, 

it will measure any frequency in the range 

10 c/s to 20 Mc/s to an accuracy within 
! part in 10°, 


The result, in decimal notation, is presented 
on eight panel mounted meters each scaled 
from 0 to 9 and the unknown frequency is 
automatically remeasured every few seconds. 


This new equipment presents a considerable 
advance in frequency measuring techniques 
and apart from normal laboratory applica- 
tions, is ideally suited for incorporation in 
production testing routines. 


SSSA AAAAAAA BBWAA? * 


ATABA BAIAAAAS BSIVVs3s 


Full technical information on this and other 
frequency measuring equipment is available 
on request. 


CINEMA 


A COMPANY WITHIN THE RANK ORGANISATION 


WORSLEY BRIDGE ROAD , LONDON , S.E.26 
HITHER GREEN 4600 


SALES AND SERVICING AGENTS: 
Hawnt & Co. Led., 59 Moor St. Birmingham, 4 
Ackins, Robertson & Whiteford Ltd., 100 Torrisdale Street. Glasgow, S$. 2 


F. C. Robinson & Partners Ltd., 122 Seymour Grove, Old Trafford, Manchester, |é 


TECIINOGRAPI 
UceNsSeESR EA 


Technograph Printed Circuits Ltd. announces an agree- 
ment between its associated American company, Techno- 
graph Printed Electronics Inc, and the Radio Corporation 
of America. This agreement licenses RCA to manufacture 
printed circuits under the Technograph (Eisler) patents 


NEW FACTORY FOR 


TECKINOGRAPH 


To supply the British electronics industry with printed 


| 
3 


circuits on a large scale, Technograph has acquired a new 
factory in this country 


A 


Enquiries are now invited for the supply of circuits printed 
with a variety of conductors on rigid or flexible bases 


TEChINOGRAPII 


A PRINTED CIRCUITS LTD 


SS 
WS 


Yo <N 
AYU iii\ xt 


“Qf \ 


ULI) NN \\\ 


32, SHAFTESBURY AVENUE, LONDON, W.1. TELEPHONE: GERRARD 4532 


WIRELESS WORLD 


—_— 


> Wilts 


UNDERGROUND MOVEMENT 


In the last decade of the nineteenth century the Railway Companies turned their 
attention to the use of electricity as a means of tractive power. 


The long vision of Thomas Taylor who saw the future for porcelain insulation in the 
development of the electrical industry was concomitant with these new lines of 
progress. Electricity was on the move, and the combined engineering and ceramic 
skills of Thomas Taylor and William Tunnicliff enabled them to lead the field in 
guiding it into safer channels. 


Electricity made possible the underground lines of London, and in the first twenty 
years the considerable far-reaching advances made in electrifying lines all over the 
world, justified the foresight Of Taylor and the visions that had inspired the layout 
and policy of the firm he had helped to found. 

Today with Railway Development again in the news Taylor, Tunnicliff once more are 
called upon to play their part in its electrified progress. 


rv rng 
OVERHEAD LINE INSULATORS Y 
SWITCHGEAR INSULATORS 


BUSHES AND BUSHINGS 

DIE MADE ARTICLES FOR LOW VOLTAGE APPLICATIONS 
CERAMICS FOR RADIO FREQUENCIES 

REFRACTORIES FOR HEATING APPARATUS 


FISH SPINE BEADS, ETC. 


TAYLOR TUNNICLIFF AND COMPANY, LIMITED 


Head Office : EASTWOOD, HANLEY, STAFFS. 
Stoke-on-Trent 25272-5 


London Office : 125 HIGH HOLBORN, W.C.1 
Holborn 1951-2 


, | 
good reasons tor using 


POLYPOLE CABLE COUPLERS! 


with a symmetrical 


formation as in 


trength of the « 


ng and cable cor 


and cat le 


ual re 


(2, 
(ogy 


CALLENDER’S 


Couplers and 


/ ‘ Mle 


BICC are 


udvise on the u f 
Coupler 


ustomers cial re 


BRITISH INSULATED 
21 BLOOMSBURY STREET, 


and Cable » me 


juirement 


ability during h 


1 tough. permanent, 


h virtually eliminates 


ikages at the couple: 


housing is replaceablk 


cros 


indling 


n the moulding in th 


the cable so that each 


onnection 


ipplied, 


can be 


lengths respectively 


juiremer 


CACLES LIMITED 


LONDON, W.C.i 
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QUuNCING THE 
Advance ?) METER 


@ Direct reading of **Q” Range 10-400 


eC" by substitution. 


Phe ADVANCE “Q” Meter is different! It i @ Rapid calculation of *L" and“ 7” 
nall, portable and has an excellent specification 
i useful addition to any electronic laboratory 
and well suited for production testing e No “ Set-Zero "’ problems 
Furthermore, it is offered at a price to suit all 
ipplications. With the Tl, RF measurement 
can be made of * Q” inductance, impedanc« @ Small and portable 
capacitance and power factor at frequencie 
between 100 kc/s. and 100 Mc 


Full details in leaflere W/31 which we will be pleased to TYPE T/ 
forward on your request A 


ADVANCE COMPONENTS LTD. Marlowe Rd., Walthamstow, London, E.17. Tel: LARkswood 4366/7/8 
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OF YOUR 


HIGH FIDELITY 
SYSTEM 


% 25 WATTS UNDISTORTED 
OUTPUT 


REMOTE CONTROL UNIT 
ke INFINITE DAMPING FACTOR 26 db. negative feedback and Smooth, highly flexible controls 
* PLUG-IN PIGKUP an output from 2-160,000 « 


p and facilities for record player, 

@ A combination of negative tape recorder, microphone and 
COMPENSATORS and positive feedback raises radio tuner inputs @ 5 types of 
the damping factor of the 


plug-in compensators available to 
P R " Cc E amplifier to infinity, thereby match all known types of pick-up 


ensuring full control of loud. @ Four switched inputs and a 
speaker peech coil move choice of four record replay 
ment. @ Output transformer haracteristics for U-S. COL. L.P., 
GNS ecially designed to © BUR 78 @  Continaousty 
smec y designe c ect : 

{ =" l r tan ’ ' or EUR 78 @ Continuously 

exacting p cation Of ampil . ble lif | 
VariabDie Lit anc ut 
COMPLETE fier @ Amplifier can bi , 


I 


POWER AMPLIFIER 


controls for 
bass and treble with clearly marked 
controlled from distances up 


level positions @ Treble filter 

to 20 ft (6m). Cathode followers control gives three sharp cut-off 

= output from remote contro frequencies and an unrestricted 
unit minimises cable losses 


response position 


Provost power ampuricr..... HF25 


Proctor remote contro. unit _“HF5A 


Pye (Ireland) Led 


Pye Pry. Led 
Oublin, Eire 


Ibourne, Australia 
anada) Led | ye ted Pye Limited 
anada | Tucuman 829, B es Mexico City 
PYeE LiMITED CAMBRIDGE ENGLAND 


WIRELESS WORLD 


MORGANITE 


CARBON 


POTENTIOMETERS 


for the Services and all 
professional equipment 
applications 


TYPE LH. 


4 


TYPE Bj. 


yl, 


TYPE H. 14 watts — sealed. The most re 
liable potentiometer for Services and special 
requirements. Approved to RCL 122 


TYPE LH. } watt — sealed. For special 
applications. Approved to RCL 122. Can be 
supplied with or without locating peg ring 


TYPE Bj. 1/10 watt — sealed, Ideal for all 
miniature applications used on airborne 
radar and wherever size and weight are impor 
tant factors 


Manufacturers’ and export enquiries direct to 


MORCANITE RESISTORS LIMITED 


—~—.—"_ Bede Trading Estate, Jarrow, County Durham. 


Hear RCA 


You ve only lo he 


Orthophonic High I 


ment to realise that R 


achieved the closest a 


lixpert public and music al opinion has suggested that the terms “ High 
Fidelity ” or “ Hi-Fi” are not always used in the sense in which they 
were originally conceived, namely to describe the very peak of per- 


formance in sound reproduction, 


There would appear to be a need for standards to be established, and 
to be adhered to, by all who would wish to use these terms. In the 
absence of such an agreement at the present time, RCA announce 
that their range of “* High Fidelity ” products will henceforth be styled 
* New Orthophonic High Fidelity” and that this name will be 


: 44 Ss 
used only in respect of audio equipment of pinnacle performance. 


7 ORTHOPHONIC (adj.) facsimile nd (music) a taithtul reproduction 


(Ortho correct’ phonic pertaining to sound) 


Today ! 
ar the ‘* Neu 5 3 


th Jette holy 


‘idelity”’ equip 


CA have indeed 


pproa h to con 


cert hall realism so far Your dealer 


will be plea ed to ar 
stration Veanwhilk 


you a fully dese riplive 


R 


LINCOLN WAY 


range a demon RCA New Orthophonik 
bidelity Pre-Amplifier 
(inset the Main Amplifier 


£48 O O Complete 


ma we send 


folder 


CA PHOTOPHONE LIMITED 


ompany of Rad Corporation of America 


WINDMILL ROAD, SUNBURY-ON-THAMES MIDDLESEX 


Sunbury-on-Thames 31/01! 


WirReELESS WorRLD 


a 


= <—& Fri 5 € .-- 


to put 

your speaker 
where it 
sounds best... 


...in the 


— A XKXIOM 
These enclosures are only Fe 
-~thirds the size Mh GC ott 4 Ld 
ne” 


of the conventional cabinets — 


because they incorporate the 


Acoustical Resistance Unit 


ents pending 


The A.R.U. is a new idea in Loudspeaker loading, enabling better 
acoustical performance than ever before to be obtained in a 
cabinet having a volume only two-thirds that of the reflex cabinet 
for the same speaker. A.R.U's are available to suit one AXIOM 
22 Mk I, one AXIOM 150 Mk II, one AUDIOM 60 or one AUDIOM 
70 (Model 172 A.R.I or for the AXIOM 8o in combinations of one, 
two or four units (Models 186 A.R.U. 280 A.R.U. and 48 1RU.) 

PRICE! 

72 AR 553 

180 AR S1/- 


Goodmans ee ae 


71/6 


@ Cabinet drawings supplied free on application. 


GOODMANS INDUSTRIES LTD. AXIOM WORKS, WEMBLEY, MIDDX, Tel: WEMbiey 1200 


Rockbar Corpn., 215 East 37th Screet, New York 16, N.Y 


Wir a JANUARY, 195¢ 


)(4 PRECISION MONITOR 


Photograph 
by courtesy of 


the B.BA 


FEATURES 


Built to an exacting ) , as a precision vide 
monitor and design idio or field use 
on a 14-inch (36 cm 
cially designed for 


the monitor to be PYE are supplying 200 of 
these Monitors to the B.B.C. 
enarat 
pa Other customers include: 


th dual primary winding — , =e 


voltage 
and a 14 kV regulat G.P.O 
Defimtion Films Ltd 
tol Aeroplane Co 
front recessed 
Front panel cor ford erated vertical and horizontal picture : tomc Energy Authority 
shift circuit 
Provided ; or , 3 oan andl — F ciated Broadcasting Co 
facilitat 


Silent 


long 


uted Rediffusion 


+ + + £+He + + + & 


PYE LIMITED CAMBRIDGE ENGLAND 


Pye Pry. Ltd 
Pye (New Zealand) Ltd Pye Canada Led., Melbourne, Australia Pye (Ireland) Led., 


Auckland ¢ New Zealand Ajax. Canada Dublin, Eire 


Pye Limited 
4 iecoiiil “i cates Pye Corporation of America, 
Py i - Aes “ pio 270, Park Avenue 
exico City, piece New York 
gentina 


Cables :. Pyeteleco nbridge Telephone : Teversham 3131 


Pye Radio & Telev yn (Pry) Led 
Johannesburg 
» Af 


Wirecess WorLp 


GECALLOY CORES 


serve the 


elecommunication Industry 
FROM LOWEST to HIGHEST FREQUENCIES | 


| 1 Smace ie | Scatw ano SiucG + 


| Toroios Coacs 


10 Kes 100 Ke/s iMess 10 Mess 1W0OMcs 1000Mcr 


FREQUENCY — 


For further details apply to: 


SALFORD ELECTRICAL INSTRUMENTS LTD. 


PEEL WORKS . SILK STREET SALFORD 3 ’ LANCS 
LONDON OFFICE: MAGNET HOUSE - KINGSWAY - TEMPLE BAR 4669 


A Subsidiary ¢ of THE GENERAL ELECTRIC co. LTD. of ENGLAND 


JANUARY, 195¢ 


NORTHERN RADIO SERVICES (contd.) 


TRANSCRIPTION UNITS IN 
STOCK 


“Symphony” No.2 
A.M./F.M. TUNER 


“Symphony’ No.1 
F.M. TUNER 


£i4is 


COLLARO 2010 \« 


with 5S k 


cartridge 419 10 


LENCO GL5O0 4 
variable f t ‘ 
H 

421 176 


f valves newly develc 


85,2 = EFB9, EB9 


ai7 10 


CONNOISSEUR ed n signal strength and amplifier input 
£28 8 ’ 


GARRARD 401 
4216 6 


BURNE-JONES (8) 
ARM 


Reve 


PICKUP 


tracking 


OTHER PEOPLE'S AMPLIFIERS 
RADIO FEEDER UNITS 


AND 


if any 


zt 


against any other 


the market 


(AULT FINDING 


BY ELECTRONICS 


read 
rnal changeover + 
ve is ep ally s 


the glass dia 


announce 
hig r er which combines 
bands 


Tuner 


6in. deep x 616 £ Tuner | plug 

are: 6.3 v. at 2 amps ; nto any arr i r is ort > nplifiers 
FM! Power Pack is ides of the 

On Off Gair 

Tuning ensions 

approx by Biins 

Carr 16 


Controls 
and has capacity for AM FM Gran 
13hins 


higt 


Wavechange 
we 


rade F.M. Tuner is only 
Pack £376 extra if req 


wide by 7jins 


Price 25 gns 


COME AND HEAR the 


Tuners, and Gram units playing through a 


above amplifiers, 


variety of loudspeakers in appropriate Acoustic 
Cabinets in our Showroom. They include 
Wharfedale, W.B. and Goodmans The ex- 


perience and information gained will save you 


amplifier or tuner on 


time, money and trouble 


AL REVIEW is complementary to Wire/ 
the rapidly expanding field of elec 
providing a comprehensive survey of the 

and needs of each branch of industry 


tronics, 
progres: 
This weekly journal has for over 80 years been 
Britain’s recognised authority on every aspect of 
the generation, distribution utilisation of 
electricity 


and 


In addition, ELECTRICAL REVIEW provides that 
frequent analysis of technical developments and 
news from all spheres of industry which is so 
essential to every progressive electrical engineer 
Add ELectricaL REVIEW to your regular reading, 
available from all newsagents or direct from the 
publishers 

Published Fridays 1s. 6d. 

Annual subscription Home and Overseas £4 10s. 0d 
U.S A. and Canada $14.00, 


BLSGYRIGAL RRVIRY 


DORSET HOUSE, STAMFORD STREET, LONDON, S.E! 


1956 


REAL HIGH FIDELITY at modest 


WirReELESS WorLp 


cost 


*Manufacturer-to-Consumer policy saves you at least one-third cost ! 


We are now specialising in the supply of units for making up high- 
fidelity Radio and Record-reproducing Equipment for use in the 
Home, small Halls, Schools and Gramophone Societies and single 
‘tems for replacing in existing equipments and radiograms. 

Our Chief Engineer, who is operating a Technical Guidance Service 


high quality t for J 


is available daily, including Saturdays, from 10 a.m 
will deal with enquiries by return of post 


to 6 p.m., or 


Ou 


new illustrated 


Catalogue and Supplement will be a great boon to those desiring 


“Vip 


stamps for your copy now. 


t expenditure Send two iid 


it may well save you pounds 


No. | 


watt 


“SYMPHONY” AMPLIFIER is a 3-channel 
Gram/Radio Amplifier with astonishingly flexible 
e control. You can lift the treble, the bass, or—and 
snique feature—the middie frequencies to 
ear characteristics and the record or radio 
being heard. Ic is thus possible to arrange 
y-response of the amplifier to a curve equal 
to the resultant curve of the other items in 
> that what finally registers in the brain is as 
This flexibility of control is even more impor 
he nominal linear response of the amplifier 
speaker, etc., are not linear. Independent 
s also fitted and special negative-feedback 
oyed. The Amplifier can accommodate a wide 
records from old 78s to new L.P.s. Input is for 
of pickup of 0.1 output or more and there is 
(and power) for Radio Tuner. It is available 
Jor |S ohms speakers. Price 11 gns. (carriage 
portable Steel Cabinet, 2 gns. extra 


‘SYMPHONY ” AMPLIFIER as No. | but 
10-wate Push-pull triode output and triodes 
Woden mains and output transformers and 
sttapped 3,7. 5and iSohms. Full provision 

Tuner Competes with the most 
fiers on the market yet costs only 
Fitted in portable Steel Cabinet 


the 


owr 


v 


itp 


‘SYMPHONY”™ AMPLIFIERS with REMOTE 
CONTROL Both the above model Amplifiers are 
lable all controls on a separate Control Panel 

flexible cable which simply plugs into the 
ables the Amplifier proper to be sat in the 
cabinet whilst che controls are mounted 
higher Extra cost 2 gns. 


with 
ip to 4ft 
amplifier Er 


bottom of a 


ava 


with 


convenie y ip 
STUDIO AND DECCA “SYMPHONY” AM- 
PLIFIERS, Models | and 2. These amplifiers possess 
all facilicves of the above standard models together 
valve amplification stage and precise tone correction 
reuits (separate for Sed. and L.P.) to match the Studio 
Type P or Transcription and the Decca XMS Magnetic 
jeads respectively Prices: No. |, 13> gns No. 2 
18 gns 5 


the 


with 


Carr 


‘SYMPHONY " RADIO FEEDER UNITS 
No. | “SYMPHONY” TUNER. A T.RF. model 
designed for the quality reception of lecal stations 
Quality is adequate for amplifiers of the highest fidelity 
infinite impedance detection Controls: gain, 
change and radio/gram switch. Illuminated engraved 
ss dia Latest miniature valves. Overall dimensions 
wide x 6in. deep x 6in. high. Power required 
at | amp. and 250/300 v. ac 15 mA. Price €7/15/- 

and pkg. 5 


Six 
63¥ 
arr 
No. 2 “SYMPHONY SUPERHET TUNER. 
wavebands, advanced circuit, very newest valve 
floodlit glass dial wich bronze escutcheon provided 
e for use with the best amplifiers. Overall dimen- 
wide x Bhin. high x Jin. deep. Controls 
radio/gram, wave-change and tuning. Dial 
4hin. either horizontally or vertically (state 
required) Tuner can be readily mounted at any 
Requires 6.3 v. ac |.5 amp. and 250/300 v. at 20 mA 
Carr. and pkg. 5 


cut-out 
which 


No. 2 VS VARIABLE-SELECTIVITY SUPERHET 
TUNER As No. 2 but incorporating on the wave- 
hange switch an extra position for radio, giving T.R.F 
bandwidth. Price €14/5/-. Carr. and pkg 


CONSOLE AMPLIFIER CABINETS (right) 33in 
st ft-ug d with piano hinge, take Tape Deck, Gram 
Auto-changer, Amplifier, Pre-Amplifier and 
Rad ° fentins Unit, finished medium walnut veneer. De 
sxe price If gms. Oak or mahogany veneers 
finishes to order. Carriage according 
quote by returr 


version 


al 


NEW MODEL PORTABLE RECORD PLAYERS 

We are pleased to announce the entry on to the market 

phony '' Record Players designed to represent 

this line ever offered. Model No. | 

Collaro 3-speed single record playing unit 

mode! No. 2 contains the Collaro Auto- 

They are available with either Type ‘"O " 

nsert transcription insert Prices (in 

Rexine case), No. | ligns. No.2 ISgnms. Carr 
Transcription insert 7/- extra 


value ir 


or 


tractive 


COLLARO 3-SPEED SINGLE RECORD UNIT 
AC3/554 and COLLARO }-SPEED MI XED-RECORD 
AUTOCHANGER RCS4. Both above fitted with 
either Studio Type @) or Studio Type P pickup 
heads with permanent sapphire sty! Prices £96 - and 
€13/17/- respectively. Transcription cartridge 7+ extra 
COLLARO PICKUPS AND HEADS. 
Arm, 14/6. Studio Pickup head type 
43/3)-. Pickup complete €3/176. Studio 
Pickup Arm with Studio P head, €S 
Transcription head £5 7/6 


MODEL TA 3-speed unit, with plug-in turnover 
Type GC2, or with Acos HGP 37 head, £116 -, or 
Collaro Studio Type “'O P"' head, €123)- 
less heads, £9, post 2/6 


MODEL TB as above, but with long pickup arm 
heads, £9, post 2/6 


Heads to fit this unit: Decca XMS, 546, Decca Crystal, 
30 Acos HGPSS, 44)-. Garrard Standard Magnetic 
30/-, miniature magnetic low impedance, 30/-, miniature 
magnetic high impedance, 40 - heads | 


MODEL RC80M AUTOCHANGER. (SPECIAL VER 
SION) We recommend this as being the most mechani 
cally perfect Auto-changer market, and 
absolute minimum motor noise—approaching Transcrip 
tion quality, Price LESS HEADS €15/5)-. Price with 
short pick-up arm and Garrard GC2 Acos HGP37 
turnover pickup Head €17'7.6 or with full-length Decca 
arm and complete with two Decca XMS Heads €20/18 - or 
with two Decca crystal Heads £18/10 - or two Acos Hi-g 
Heads 419/10. Stylus pressure 
before despatch 


Studio Pic kup 

O 
Transcription 

Ditto 


or 
wit 
head 


with 


or Unit 


Post on 


on the with 


or 


accurately adjusted 


STOP PRESS 


We can now supply the above fitted with Collaro Studio 
O”"' or’ cartridge for €18/5)-, or with “' PX 
cription cartridge 7 


trans 
- extra 


HIRE PURCHASE FACILITIES 


NOW AVAILABLE ' 1ders j 


tii 


Send one-third deposit with order, balance over 6 or 


12 monthly instalments e which required 


NORTHERN RADIO SERVICES 


NGS COLLE 
‘JONDON. N wv. ; 


Tubes 


ADELAIDE AD 
_ PRimrose 4314 
Swiss Cottage and Chalk Farm 
Buses: 2, 13, 31, 113, 187 


“ SYMPHONY" BASS RE 
FLEX CABINETS (below) | 
finished in figured wal 
mahogany (dir speaker 

41110 -; 10in., EIN; Bir 

Carriage according to area 

size gets the best possible respon 
out of appropriate size speaker a 
provides full, rich bass 

TREBLE BAFFLE. Veneered + 
match for mounting treble speaker 
in twin-speaker outfits, optio 


extra 50 - 


illy 
nut 


al 


“SYMPHONY '’ 

FLEX CABINET 
above, but 
grille and 
consist of 
heavy, inert 
acoustic 


BASS 
KITs 


unveneered and 


RE 
As 
le s% 
moulding 
fully 


non-resor 


1Oir 
cut di 
ant 
board, deflector 
all screws, etc., and fullir 
Bin. speaker mo 
speaker model 
model, 576 
final result 


el 
976; 


The 


i2ir 
Jes 
of extensive 
our own laboratory ar 
safeguard of optimum 
results 76 
built, 1S - extra 
GOODMANS CORNER CAB 
INETS for the AXIOM {50 Ma 
2 manufactured by us ¢t M 
Goodmans 


Carriage Ready 


be 


specification a 

by Messr G 

44 Price 

in plain board ar 

fel, 8 gns Price 

10 gns. Finished iy 

16 gms. Other 

Carriage extra 

Quotation by returr 

NEW TYPE GOODMANS 

AXIOM ENCLOSURES 
diy cor scted of 

res ant pater 

to Messrs. € 


proved 
Height 


ver 


accordir 


»Our str heavy 


fired witl 
veneered 

Model 172cs8 

Mark 2, Amor 

60 Audion 
Acoustic Resistance 
ARU) co fic, 55 3 
Model 180CS fo, 
Price 8 gns 
ARU 
Immediate 
packing ir 
for 


or 


Ax 


match $1 


de 


to 


very. Carriage and 


> W« 
Veneered 


England 
elsewhere 
nodels to order 


will 


quote 


ace 


TAPE RECORDER 


Now completely automatic with safety inter- 
lock, new design tape deck and Pilot lamp 
indicator. Ideal for pre-recorded tapes. 
Independent Bass and Treble controls. For 


A.C, mains 200-250V. Complete with micro- 45 gns 


phone and spool of Emitape. 


... now available from stock 


TUTTE TUTTE TTT TUTTE 
ll 


Mayline P ys: 


I na t lightw COMPLETI lay Recorde! 
giving a FULL HOUR’S PLAYING TIMI Complet 

ind ready to use with a self-contained wide rang amplifier 

ind high fi lir | aker Sin yperat 

tick control for a " Fitted in two-ton 

ul mn 1241n l n tota ht | than 
I For A. m mal | | f u 1 

mn Ar 


3 5 gns Buy on the M.O.S 
/ PERSONAL CREDIT PLAN 


Send 15 deposit with order, 


balance spread over any 


period up to 18 months or 


The Custom Built 


on Credit Sale Terms 


Burgoyne RG! 
RADIOGRAM CHASSIS 


Livery feature you have always wanted in 
this 8-valve superhet Radiogram Chassis 
now «evailable on interest free terms 


AR f Pf f AT ON 
* |! " w& Heavy gauge t ssi 
tu ’ pecially treate ig r 
Y rosior . 
* at 6} ) *% Special mair insformer & 
él! ‘ vith smoothing ' re 
6MI luces hum t rn im 
%& Sepa * * h il peda 5 of 
ohm 
x W *% Extension speaker sockets 
e Ohi rigt 13 
ll Fe gy ge Re 


Matic indica +» Oy Bl aaae YEARS’ 
GUARANTEE 


fhe ne dista 22 ee, fee 


No increase in price 


Buy all your equipment on the M.O.S8. PERSONAL CREDIT PLAN 


..e MAIL ORDER SUPPLY CO. 


The Radio Centre 
33 Tottenham Court Road : London : W.! : Tel : MUS 6667 


a ae 


Cookley Works, | 


Wor 


MODERN 
(echnical books 


SSS S SRT 


UV treles 
iddr 


HANDBOOK 
M. G 
juipmen net if operation ha 


(.1.£.£. This well-known practical work describing laboratory 
now been entirely re-written and greatly enlarged 
onsidered are layout and furnishing of premises, methods of measure 
wer and signals, indicators and other instruments and 
e refer¢ ction, and the te 


and table Sixth Edition 


imong th 


circuit and 
Kt is supple 


[here is a comprehensi 


photographs, diagrams, graph 


25s. net. By post 26s. Sd. 


NL AT 
\ reliable guide to which both amateur and professional 
ental testing ap} 


paratus and logical methods are described and 
ig and remedying defects explained 


Apart from domestic set 
and converters are covered, and a special chapter 1: 
ciiloscop kighth Edition 


pro 
! 


nort-W 


devoted to ser 


12s. 6d. net. By post 13s. ld. 
Wk RADIO LKONOSPHERI 
Engineering Division, B.B.¢ 
veryday problems of 
first published six 
intents and 


Shows how existing 1onospheric 
short-wave transmission and reception 
years ago under the title Radio Waves and 
purposes an entirely new book. It ha: 
in a new type, and 56 new illustrations have been added 
illustration cond Edition 


been com 


10s. 6d. net. By post Ils. 2 


LDV ANCED AIDES 


out tl arious methods that ve been found successful 

the author selecting for discussion a number of 
ich the centimetre-wave 
rned with the 


rinciple to most 


in treating 
topics as repre 
engineer is now engaged. Many of 
tangular waveguide, but the reader will be 


» cases encountered in practice 


30s. net. By post 30s. 10d. 


rs at the address bel 
Order or Bank Draft in 
uni 


ILIbbI 


>» LAMFORD » TREE! 


UARY, 1956 WIRELESS WORLD 


For Incomparable FIDELITY 


When you need the bestin Tape Recorders 


your choice will bea “CONCERTONE ” 


The *‘ Concertone "' tape recorder will give 


you the ultimate listening pleasure that comes 
from High Fidelity recording. Simple, abso- 
lutely reliable, rugged, compact, lightweight GNS 


and easily portable, the ‘‘ Concertone "’ will, 
wherever there are sounds to be recorded, 


serve faithfully, earning justly, unqualified COMPLETE 


praise. It will re-create the true image of the 
original performance. 


SHORT TECHNICAL SPECIFICATION 


Tape Speeds Thin. sec. and 3jin. sec 
Heads Two half track 
Erase frequency Si ke 

Tape loading Single slot, Drop-in 
Type of brakes Servomatic 

Head units By Wearite 

nputs accommodated Mic, Rad, Gram 
Power Output 1-4 watts 
Frequency response 74in. sec 50-12,000 cps 
Frequency response 3fin. sec 

Fast Forward time 


TWO-SPEED TWIN TRACK Fast Rewind time 
Overall size, closed in. by !2in. by 7in. approx 


TAPE RECORDER Gross weight 26\bs. approx 


You must hear the Concertone, before you buy a tape recorder. 
You can hear the incomparable Concertone in the following towns: 


ACCRINGTON FRIERN BARNET MACCLESFIELD SUTTON COLDFIELD 

ALTRINCHAM FOLKESTONE MAIDSTONE STOCKPORT 

AY AY SEVENOAK 

LESBURY aanaiiaika MELTON MOWBR 
BROMLEY MANCHESTER ST. ALBANS 
BURNLEY} Fp nenn aba MARGATE SHREWSBURY 
GREENOCK 

BIRMINGHAM MARKET STAFFORD 

BRIGHTON GRIMSBY HARBOROUGH STOCKPORT 

BOURNEMOUTH GATESHEAD MONMOUTH STOKE-ON-TRENT 

BOSCOMBE HALIFAX MAIDENHEAD STOCKTON 

gurowonreenr fave, Narain, STATON 

BATH 

BELFAST HUDDERSFIELD NEWCASTLE. a SUNDERLAND 

BEDFORD 7 

BRISTOL HARROW NORTHAMPTON SIDCUP 

BOLTON HASTINGS NEWPORT TONBRIDGE as 
U LL 

CANVEY ISLAND _— KETTERING ps vere 


NEWARK WALSALL 
CARDIFF KIDDERMINSTER 
CARLISLE KING’S LYNN OLDHAM WEST BROMWICH 


CHELTENHAM ORPINGTON WELWYN GARDEN 


LONDON CITY 
CAMBRIDGE PORTSMOUTH 
LEEDS PRESTON WARRINGTON 


DUBLIN LEICESTER WATFORD 
DONCASTER LEAMINGTON SPA ROCHDALE WOLVERHAMPTON 
DEAL LICHFIELD SALTCOATS WORCESTER 
DERBY LIVERPOOL SOUTHALL WORTHING 
EDINBURGH LUTON STAMFORD YORK 


These are a few of the towns where specially appointed dealers will be be pleased to demonstrate this 
super instrument. Send a postcard for the name of your local dealer now. 


FISHER ELECTRONICS CO. LTD. 


70 BREWER STREET, LONDON. W.1 TELEPHONE 
TRADE ENQUIRIES CORDIALLY INVITED GER 3376 


vy 


NEW ARCOLECTRIC SIGNAL 


For Low Voltage or Mains 


WIRFLES* 


re few gna lamps 
n our wide range The 
of every Ar ectric signal 
eo f " st of 1.500 
illustrated 
Arcolectric low 
pholder It is 
popular M.E.S 
ccessible fron 

The domed 


}boya polishe d 


signal lamp 
omplete wit! 


nd a suitable 


No 129 


“ARCOLECTRIC 


SWITCHES -UtTo | Si 


74 


j 


1 Q 
) 


CENTRAL AVENUE, WEST MOLESEY, SURREY TELEPHONE: MOLESEY 4336 (3 LINES) 


Another DALY Electronic Achievement 


CAPACITORS IN REDUCED SIZES WITH 
FULL VALUES AND WORKING VOLTAGES 


SEND NOW | 


roe of cat 


DALY has succeeded in maintaining full capacity values and 
working voltages in 1 re compact designs specially suited to 
dern equipment 


p 


PHOTO-FLASH EQUIPMENT DEAF AIDS PRIVATE TELEPHONE 
INSTALLATIONS AMPLIFIERS Dd. POWER UNITS SPOT 
WELDING EQUIPMENT TEST-GEAR - MAGNETISATION EQUIPMENT 


eae el i DALY upacitors lies 20 years of making only 


y specialized experience whict engineers 


‘ ctr ytics k 
MOTOR STA f shout the 1 are finding invaluable and which 


DALY 


ELECTROLYTIC CAPACITORS 


CONDENSER SPECIALISTS FOR OVER 20 YEARS 


Blectrolytie Capa: 


MOTOR STARTING 


DALY (CONDENSERS) LTO., WEST LODGE WORKS, THE GREEN, EALING, LONDON, W.5 Phone: EALING 3127-8-9 Cables: DALYCON , LONDON 


LOUDSPEAKER SPECIALISTS 


FOR OVER 30 YEARS 


cELESTION Kola Celestion Ltd. 


TRUVOX 


Roles ahestion Léd FERRY WORKS, THAMES DITTON, SURREY, ENGLAND 


TELEPHONE : EMBERBROOK 3402/6 


MULTITONE 


SPECIALIZE 
in equipment for the DEAF, 


and for PHYSIOTHERAPY 


Radio pri 

i with a clarity 

aring aid for thi 
those with normal 

the programmes witl 


ractiv rrey plastic cas¢ 
Weighted straps hold it 
arm he input i 
mnection and the 
transiormer tested to withstand 2,000 volts D.( 
he listen i ist the volume to his in 
dividual 1 1 without affecting the loudspeaker 
VolUuryK 
Don ) y] opt native Output 
ocket J 
Ih vis mo i \ i olume Com 


miniatur 
ipplied 
vailable in 
rit 
MODEL M4 


MODEL M3} 


MODEL M5 


Inquiries should be addressed to 


MULTITONE ELECTRIC CO. LTD. 


MAINS 
TRANSFORME! 


FULLY INTERLEAVED 


SCREENED AND IMPREGNATED ALL GUARANTEED 


ALL PRIMARIES ARE 200250 v. Half Shrouded 
HSM 63 (Midget). Output 250-0-250 v. 60 m/a., 6.3 v. at 3 amps 


7 v. at 4 amos 
HS63 tput 250-0-250 v. 60 m/a., 6.3 v. at 3 amps., 5 v. at 
Output 
HS2. 250-0-250 v. 80 m/a 
H1S3. 350-0-350 v. BO m/a., 19 1H1S30. 300-0-300 v. 80 mia 
HS2X. 250-0-250 v. 100 m/a., 21 HiS7S. 275-0-275 v. 100 


H$30x 00-0-300 v. 100 m/a., 21 HS3X. 350-0-350 v 
100 wr 


Fully Shrouded 
FSM63 (Midget Output 250-0-250 v. 60 m/a., 6.3 v. at 3 amps 
5 v 4 arr 5 
FSM66 (Midget Output 250-0-250 v. ar 60 m/a, 6.3 v. at 3 
amps.,6.3 v. at 2 amps 
Output 
FS2. 250-0-250 v. 80 mia 
FS30. 300-0.300 v. 80 m/ia., 21 FS3. 350-0-350 v. 80 mia 
FS2X. 250-0-250 v. 100 m/a., 23 FS75. 275-0-275 v. 100 m/a 
FS30X. 300-0-300 v. 100 mia FS3X. 350-0-350 v. 100 
t iamps 


350-0-350 v 


0-2-6.3 ¥ 


v. Jamos. fF 
250-0-250 v 
c ver RI355 
350-0-350 v 


2 amps 
Fsisox 350-0-350 v. a 
C.T. 6.3 v. at 2amps., C.T.5 v. at 3am 


s of 200/250 v 


OUTPUT TRANSFORMERS 

MIDGET OP 55,0001) to 3 

8,000) « 3 
OP10. 10/15 watts output. 20 ratios on Full and Half Primary 
OP30 10 wa output 20 ratios on F and Half Primary 
Williamson's O.P. Transformer to Author's specification...€4 
Chokes for Williamson's Amplifier, 30 H. at 20 m/a 

10 H. a 50 2 


FILAMENT TRANSFORMERS 
1.5 amp 
i amp 


12.6 v. tapped 6.3 v 


r Low Voltage Lighting. Fully shrouded 
230 v. Input IZ 20 amp. £6. 12 v 
«4 


rg ) 10 amps., or 12.6 v. @ 5 amps 


DS amps. each, giv ng 


ons up to 6.3 v. @ 20 
et stamped addressed er velope please 
c.w.o dd 1/6 Ir for carriage 


Export enquiries invited 


iM: ASHWORTH (Dept. w.w), 
676, Gt. Horton Road, Bradford 7, Yorks. 


223-227 St. John Street, London, E.C.|I. 


PIONEERS IN SOUND AMPLIFICATION 


WIRELESS WorRLD 


Phase Measuri ing® 


Kquipment Type RX 103 


SPECIFICATION 
Frequency Range: 
50 kc/s—20 Mc/s. 


Minimum Input Level : 
66 db below | volt. 


Maximum Input Level : 
27 db below | volt. 


Maximum Level Difference 
39 db between the 
points at which measure- 
ments are to be made. 


Accuracy : 


Attenuation Measurement : 
0.5 db. 


Phase Measurement : 
7s 


| his equipment has been developed and manufactured by Airmec from 

a General Post Office Research Branch design. It was primarily intended 
for the measurement of the loop phase-shift and gain of feedback 
repeaters over the frequency range 50 kc/s—20 Mc's, but it is equally 
suitable for the measurement of these qualities in amplifiers, filters, 
equalisers and other four terminal networks. 


~ 
ther Airmes ~ 


irded gladly upon request 


AIRMEC umiteo ie 


HIGH WYCOMBE, aia nly tac ENGLAND 


Airme High Wycombe 


ss. 


ACTUAL 
SIZE Of 
MAGNET 


Photograph of the New 
Weir Moving Coil Meter 
by courtesy of The Weir 
Electrical 


Co. Ltd 


Instrument 


JANUARY, 1950 


A MUREX ‘SINCOMAX’ 


CO-AXIAL MAGNET is used in this 
WEIR MOVING-COIL METER 


Murex ‘Sincomax’ Magnets permit this 


construction of a magnetic system which 
h 


is the lowest possible leakage, and a 


high stable uniformity of flux distribu- 


tion over 100° coil movement. 


Write for Standard Magnets Booklet. 


Technical representatives are always 


available for consultation and advice. 


MUREX LTD. 
RAINHAM 


T 


Telegrapt 


(Powder Metallurgy Division) 


ESSEX 
Murex, Rainham-Dagenham Telex 


CENTRAL HOUSE, UPPER WOBURN PLACE, W.C.1I. 


Rainham, Essex 


3322 


Addre«s 


London Sales Office 


EUSton 8265 


MAXI-Q 


REGD 


26 


Stop Press 
*MULLARD Fiv 


Main () " 
(70ld Lnishe Fr Pa 
Type “A pre-am 
bright aluminius 
Type “'B pre-am 


bright aluminium 


DENCO (CLACTON) LTD. 357/9 Old Road, 


RECEPTION OF F.M. PROGRAMMES IS 
MADE EASY WITH MAXI-Q COMPONENTS 


MAXI-Q F.M. TUNER 
tional detail point-to-point 
n Technical Bulletin 
Iransf RDI 
riminator Transformer, PD'I 
rmer IFT. 11/1 
mer IFT. 1 I 


, 9 Chassis and 


Components for the 
Full 


onstruc wiring 


DTB.8 
12/6 
J 


liagram and 


alignment 
are giver 
atio Discriminator 


hase Di 


rmer 1/10 


1/1 


6 


M. Scale Screens 


I 
I 
I 
I 
I 
6 


6 Variable Condenser 


> 6 

MAXI-Q”" F.M 
£7/2/6, pl r.8. G2/t 
Exclusively tested components 
Plate fir 
ket 


FTUNER UNIT, complete! assembled with alve 


for the F.M. TUN 
Lr 


Gold 
Bra 


shed 


OSRAM " ER 
lL) S| 
Cha 146 


( 0 


ter 


ri, 2/9 R.F. ¢ 
IFT’S, IFT.11/10 

15 omplete li 

6d. 5S; x l . Va r Gang Condense 

Specially prepared components for the MULLAR 
4 im Chassis, completely punct 2\- L.} 
oil L1/L2, Re 10/A hoke I 
L6, Ref. 51 


DD” P.M, 
Rejectors 
3, Re 

L&, Ref 


rUNER 
Ref 
51O/RFC 
1O/IF TI, 7/6 


imi I 
IPF, 2/6 Acrial ¢ 2 
Oscillator Coil I 2nd IFT. L9/L.10, Ref 
Transformer | | 3, Ref 

itable stockist rk GENERAL CATALOGUI 


Clacton-on-Sea, Essex 


E-TEN AMPLIFIER ” ‘**OSRAM ”’, ‘ 


PLUS” AMPLIFIER 
wit trol mark 


inprinted 


brov ntrol markings 


pul 


inprinted in 


I 


19S¢ WireLess Wor 


AN IMPORTANT DECISION ATA 


HMIiGhH * LEVEL 


calls for a high standard of 
efficiency, reception and selec- 
tivity. When it’s an Antiference 
acrial, whether Band 1, 2 or 3 
the sky is the limit for quality, 
economy and performance. 


MODEL N°IX2/4E 75 MODEL N° 230 75 MODEL N° 350 IC 526 


*‘X” aerial for 3-element Band 2 aerial tuned 
ae pad for fine FM 
ctory assembled anc a , 

lia. rod elements [he patented ‘‘U”’ bolt attach to 2in. dia. this aerial in 
4 «< 


For easy attachment to exist- 


performance ing acrial masts of from fin 


tuned for peak ment enables it to be speedily corporates the ‘*U”’ bolt 

and ready for 

nstallation. Sup- , 

oe | masts from fin. to z dia provide perfect dual band 
omplete with  6ft 


ind chimney lashing Fully assembled and _ with reception. Rod element 


attached to existing aerial clamp and is designed to 


ire 
pment fin. dia. rod element of gin. dia 


@ Lower in price. @ Boom and rod ends 


COMPOSITE AERIALS sealed to avoid aerial 


@ Rods and insulators com- noise. 


pletely pre-assembled Antiference HI-LO Composit lerials are Monobloc junction units 
and aligned for peak available for dual band reception n Channels of high-grade Bakelite 
2 and 9, 4 and & All in orporate for fully weatherproofed 
performance cable connections. 
| 1 tubing of high 0 Boy Amiferencs eee — All Antiference Aerials 
ed Pes u 7 ; " a 
anaes 2 principle and have ONE JUNCTION UNIT re fully covered and 
ONLY All are directional on both band protected by patents or 
patents pending 


BICESTER ROAD, AYLESBURY, BUCKS. ANTIFERENCE 


TELEPHONE : AYLESBURY 1467/8/9 LIMITED 


ade aluminium 


vughout 


Aecrialite 


opucts FOR ar 


ELECT RONICS INDUSTRY 


No a of a new series 


CO-AXIAL PLUG Part No. 166 


A universal fitt ng p 
which ensures effective 


F 


cable and braiding clammy 
ing ind ensures qui 
and easy fitting 
specifically design 
attachment to 

range of cables 


It is of robust cons nm and competitively priced 


Co-axial plug Part No 166 i available in large quantities 


and we shall be happy to quote for your requirement 


CO-AXIAL PLUG Part No. 148 


Ease of assembly 

but one of the salient 

features of this two 

plece co-axial plug. 

Ic is, like model 166, a / 

well designed plug 

which conforms to 

R.E.C.M.F standards 

Body finish is bright nickel plating and the plug pin is 


vered Competitively priced and available in quantities 


CO-AXIAL SOCKET Part No. 149 


nstruction, positive con 


tact and ion loss aerial connection 
ire the reasons for the success of the 
co-axial socket. Most of the leading 
televisior receiver manufacturers 
1OW ata and fic the Aerialite 
Co-axial Socket as a standard iten 


—RADIO —- 
CONNECTING WIRES 


Aerialite connectin es are being increasi ngly 
used in the Radio, Telev n d Electronic Industries 


due to their flexibility Ww » colour range and low 
cost Thermoplastic nsulation ensures a higher 


dielectric plus the advantages of greater mechanical 
strength, fire resistance permanence. Aerialite 
connecting wires are « handle, easy to strip, 
and save valuable t r the production floor 
Please send for leat 


AERIALITE 


LTD 
HARGREAVES WORKS - CONGLETON - CHESHIRE 


HARTLEY-TURNER 
SOUND EQUIPMENT 


The Hartley-Turner 20 Watt Amplifier is 
designed for those who want the highest 
degree of quality and realism. 


With a power handling capacity of 20 
watts the full dynamic range from the 
quietest note to the crescendo of a full 
orchestra is reproduced without distortion. 


in conjunction with 
lurner 315 loudspeaker pro- 
of reproduction which will chal 


mparison with any other equipment 


obtained technical excellence ther: 
thing left to complete the pleasure 
tening We refer to the Hartley- 
ong Play Record Service. We supply 
which are guarant 1 to be in mint 
ind which can be ordered from and 


tched to any part of the world 


f gi 


Sound 


] juip ment 


H. A. HARTLEY CO. LTD. 


66, WOODHILL, WOOLWICH, 
LONDON, S.E.18 


Telephone: WOOlwich 2020, Ext. CB32 


JANUARY, 1956 


AN 
OUTSTANDING 


60-WATT :HLF.: 
FIXED STATION 
|-6— 14 Mc/s 


Newly designed to use the most modern 
valves and components 


available, this 

tation incorporates local or remote push- 
button selection of up to four channels, 
remote control being possible to a distance 
of 15 miles 


CAMBRI 


Pye (New Zealand) Led. 
Auckland C.1., New Zealand Ajax, Canada 
Pye Radio & Television (Pry.) Led. 

Johannesburg 
South Africa 


PYE LIMITED 


Teversham 31/31 


Pye Limited, 
Mexico City 

ee 
Phone: 


Pye Canada Ltd. 


Wiretess WorLD 


~S 
i 


Pe 


Telecommunications 


iiteteiieithiiiiisinsitmmeenimusmenaenae 


5SO-WATT V.H.F. 
FIXED STATION 


60 — 184 Mc/s 


Employing the latest techniques, this most 
efficient station is of particular value for 
fixed and mobile V.H.F. schemes, ground- 
to-air control of aircraft and point-to-point 
links. Six-channel operation is available 
if required 


DGE (? ENGLAND 


Pye Limited 
Tucuman 829, Buenos Aires 


CAMBRIDGE 


Pye Pry., Led. 
Melbourne, Australia 


Pye (ireland), Led. 
Dublin, Eire 


Pye Corporation of America 
270, Park Avenue,Building A 
New York 17. N.Y. 


ENGLAND 


Cables: Pyetelecom, Cambridge 


Argentina 


JANUARY, 


High quality material and 


ul RAMICS dimensional precision are 
CE attributes of Bullers die- 
pressed products. 


F OR i N D U S TR » | Prompt delivery at com- 


petitive prices. 


f—PORCELAIN FREQUELEX 
for general insulation for high-frequency insulation 


REFRACTORIES PERMALEX & TEMPLEX 


for high-temperature insulation for capacitors 


i ~ » = —___ 
— F (— MILTON + STOKE-ON-TRENT - STAFFS 
: Ne” Phone: Stoke-on-Trent 21381 (5 lines) « Telegrams & Cables: Bullers, Stoke-on-Trent 


fice : 6 LAURENCE POUNTNEY HILL, E.C.4 


Pr e¢: MAN House 9971 


TELCON CELLULAR POLYTHENE 
INSULATED DOWNLEADS 


nductor )44 


ellular TELCOTHENE , 0.( y 128 0.200 
Braid 0.117 117 152 9.152 0.230 
).202 0.2% 


A 
VV ire 


TELCOVIN sheatt 


1956 


THE) | DUOMAGNETTE 


i 


THE LATEST 
ELAC 
FOCALISER 


Improved beam focus and picture 
positioning with minimum effect on 
scan coils and ion trap assemblies. 


@ Fitted with latest type dual “ Mag- 
nadur”’ sintered Oxide Magnets. 


@ Magnets DO NOT ROTATE during 
adjustment. 


@ Friction damping ensures smooth 
positive movement without back- 
lash. 


@ Rapid and easy adjustment of focus 
and picture position. 


For wide angle tubes with 38 mm. 
diame ter nec ks 


RETAIL PRICES IN U.K. 
Type FD12/90 (Low flux) . 
Type FD13/90 (Medium flux) 
Type FD14/90 (High flux) 


ELECTRO ACOUSTIC INDUSTRIES LIMITED 


Stamford Works, Broad Lane, Tottenham, N.I5 
Telephone: TOTtenham 0505-7 


UNISON UL3 


AMPLIFIER 


Pod 


i , r bg 
OR HIGH QUALITY —_ The UNISON UL3 Amplifier has been designed 
unitelex engineers to meet the demand for an 


onomical amplifier which will nevertheless do full 

justi to modern gramophone recordings and 

VHF/FM radio transmission By the use of specially 

ELECTRONIC MINIATURES planned ymponent careful circuitry, and the 
cimination of unnecessary 


features, a level of per- 
Make contact with Ardente Acoustic Labora- formar und versatility has been attained which is 
tories Limited, for details of high-quality unique in amplifiers within this price bracket 
MiniatureEarphones, Transformers ,Switches, 
Volume Controls, Plugs and Sockets; also of 


the widely-known ARDENTE Hearing Aids. OUR TRADE MARK “UNISON” SYM- 
BOLISES THE PERFECT CONCORDANCE 


The Finger-Tip VOLUME CONTROL OF ORIGINAL AND REPRODUCED 


bi 


—_ SOUNDS. 
7 


| 


Length of 18 n.) 


The miniature finge v ‘ | is widely used in sma 
radios, hearing j ele pment as a dust 
sealed potent 


Its unique constr t with t fi rfaces at the periphery 
ensures that f e wobble-free The side 


pretes, whic! igs we Pores ramophone pick-up, radio, and microphone, all of 


left plugged in, and selected by a four-position 
also provides equalisation for either 78 r.p.m. or 
Semi-logarithn nd linear ve OF i - ord Input sensitivity is high—90 mV. on gramophone 
between SK{ iz , thmic | P 0 V. on microphone By virtue of the high level of 
available in all v a8 ' " . iback utilised (20 db), amplifier distortion has been 
i nt (less than 0.5%, for 3 watts at | k where it 
Life-tests (ac 30 , row te) up to 30,006 n I f ted A frequency response of 30/30,000 cyck 

cycles on product ample s rigid mechanical and ele $d ittainable Fotal output is 5 watts ultra-linear, with 
ohm or 3 ohm loudspeakers. Separate Bass and 
are provided. Adequate H.T. and L.T. suppli 

THE SUB-MINIATURE TRANSISTOR TRANSFORMER r unit are available via a 4-pin plug and socket at 


will be featured af g advertisement in this series t ca f the amplifier. Modern long-life B.V.A. valves are 
details will gladly t <3 


rotating ring pha e to fit tightly in any 6 
without foul 


rical tests of eac! | : t, guarantee a reliable product 


i implifier is completely enclosed, and finished in a 
metalli i stove-enamel 
The UNISON UL3 Amplifier, retail price 104 guineas, is obtainable 
~ from your Hi-Fi Dealer, or direct trom the manufacturers. Trade 
and ¢ t en es are invited. 
ELECTRONIC peice teats ” 


ARDE NTE COMPONENTS unitelex (london) Itd. 


=~ Details on request to 


ARDENTE ACOUSTIC LABORATORIES LTD. 2/4, PAGNELL STREET, LONDON, S.E.14 


Springfield Works, Horn Lane, Acton, London, W.3 Tel.: TiDeway 5842 
Telephone; ACOrn 4161-1282 


WIRELESS WORLD 


The GFT .560/2 isa 2-3 kW channelised transmitter with a frequen 


range of | 
It consists of three ba 


ic cabinets—r.f. unit, modulator unit, and ps 


unit ombinations of which can be <i to provide multi-fre 


working as well as a number of diflerent t 
facilities of the transmit are both rapid and reliable—a valuable 
the operating frequency is changed many times each day. The GF'I 

tropicalised, and it init constr 
initial installation 


qu 
ypes of emission. The wave cl) 
a 
504 
iction facilitates future expansion 

» Should the need arise 

For use in conjunction with the GFT 
the transmitter to be remotely controlled over a two wire 
operational adjustments are 


The versatility and reliability of this new Mullard transmitter 
particularly suitable for h.f. en-1 


communication network A t 
available to advise on the 


) 2 there are ancill 


led to the transmitter 


mal 
jute, ground-to-air services and point-to-; 
eam of Mullard communication engineer 
s of 


the GFT .560 2 in such applications 


tRIDGED DATA Frequency Range | Mc's Frequency 
Stability To Atlantic City 14 tandards Power Output \ a 
_ & 2k W Ww. Or vit Types of Emission W., MC.w,, teley ire 
que [LA,1,A2, AS, F) Output impedance 600 ohms balanced 
feeder Power Supply 400V, 0-00 ois 


we 


phase 


+ Mullard 


SPECIALIGED ELECTRONIC EQUIPMENT 


LLARD LIMITED: EQUIPMENT DIVISION ’ t USE SHAFTESBURY AVENUE LONDON wc3 


M1469) 


The WSC 
Super Radiogram 


We guarantee that this will be the 
FINEST Radiogram you have ever heard 


A beautifuily yied nd well-made cabinet finished 


Twin peaker ystem ‘ work g 
WAR! ‘ EE 
‘ vily lagged acoustic cha 
The ARMSTRONG &-watt push-pull chassis orporating 

f \ f { eble and 
A ng rad 


The latest € y Autochanger with T 


f 


OLLARO RCS54 High Fidelit 


£90’ 8’. (inc, tax) 
Sn" Week } | and FM ple 


a A 


, Othe grams in our ge 
i STANDARD €£76/4/- (inc. tax) 
TWIN €62 (6 — (inc. tax) 


sf ¢ ‘ 
} : 


ARMSTRONG WIRELESS & TELEVISION CO. LTD : Wariters Road, Holloway, N.7 : Telephone : NORth 321 3 


McMurdo FLYING LEAD VALVEHOLDERS 


ed for the new “ Special Purpose B7G/F and B9A/F 


ve Ww v¢ exibie leads in place ' pir these valve 


ipacitance with PTFE ilation 


y specially designed t amp 


THE McMURDO INSTRUMENT ee. a oF ASHTEAD, SURREY 


Telephone ASHTEAD 34 


FLV | 


WIRELESS WorRLD 


INSTRUMENTS 


X-BAND MICROWAVE 
WATTMETER —-TYPE U.181 


4 


\ feed-through torque vane wattmeter 
for absolute measurement of power in 
the wavelength range 3.05 to 3.45 cms 

It will measure power in the range 

| to LOOW or the equivalent mean of 
pulsed power Accuracy between 100 
ind 10 watts is 2°% falling to lv 

it | watt. VSWR better than 0.9 


ex works 


R.F. BRIDGE TYPE B.60I 
15 Kce’s TO 5 Mc's 


A highly accurate transformer ratio arm br 

for the measurement of capacitance, resistat 
and inductance within the range 0.01 pF to 0.02 pl 
1090 to 10 MQ and 0.5 vH to. 50 mH It can be 
used to measure complex impedances balanced on 
unbalanced, or between any pair of termu 


delta fo 
) 


VIDEO OSCILLATOR 
TYPE 0.22B 


\ portable instrument covering the range 
10 Ke/s to 10 Me/s with an output 
10 dbs to 50 dbs on | volt p. to Pp 
iumplitude stabilised to 0°5 dbs over its full 
frequency range It includes a 50 ep 
lare ive output and facilities for direct 
ling of the modulus of the load impedance 
Portable £165 net ex works 
Rack mounted £158 net ex work 


PH) 


FURTHER DETAILS WRITE OR TELEPHON! 


WAYNE KERR LABORATORIES LTD NEW MALDEN SURREY MALDEN 


4% WIRELI 


AVAILABLE NOW!! 


000000 


TAPE RECORDER COMPONENTS 
AND ACCESSORIES 


TAPE DECKS 
MARK IlIU SERIES 


identical with 
the world-famous Deck 
supplied, in bulk, to Recorder 
Manufacturers. With 8.5.5. 
sense of tracking, it is fully 
approved for playback of 
pre-recorded tapes. List 
Price remains at 22 gns. 


Technically 


Details of complete recorders incor- 
porating the TRUVOX Tape Deck are 
available on request. 


TR 


pRoput 


The full range of Truvox Tape 


Recorder Components and 


Accessories is listed below—send 


J 


for fully descriptive leaflets 


TAPE DECKS © AMPLIFIER — RADIO JACKS 

FOOT CONTROL — TELEPHONE ADAPTOR 

MONOSET & STETHOSET HEADPHONES 
CORNER DIFFUSION SPEAKER 


TRUVO LIMITED 


Sales Office. | LYON ROA HARROW, M 

w 9282 

BROADWAY STATION ROA 
HARROW ) Tel Harrow 445 


Depts 28 H 


WorLI JANUARY, 1956 


WHY ENGINEERS SPECIFY 


potentiometers -— 


Egen Potentiometers are based on long experience of 
requirements of television and electronic equipment 
manufacturers. In design, dependability, accuracy and 
freedom from wear they are outstanding, but, above all, 
they are completely NOISELESS. 


DUAL POTENTIOMETERS 
with concentric operating 
spindies. The new Egen 
Dual Potentiometers in- 
corporate all these out- 
standing design features 
— multiple contact 
rotors, smooth easy 
movement, thorough 
screening between sec- 
tions, plus a convenient 
soldering tag for earth- 
ing screened connec- 
tions on each metal case. Switch and Potentiometer soldering tags 
are of high-grade brass heavily silver plated for easy soldering; they 
are positively located and withstand soldering heat and bending 
without loss of rigidity. Control spindles can be supplied to suit 
customers requirements 


PRE-SET POTENTIOMETERS. Com- 
pletely enclosed in high-grade 
phenolic mouldings. Solder tags 
heavily silver plated for quick sol- 
dering. Fully insulated spindles 
with integral control knobs. Tap- 
ped for 2-hole 6 B.A. fixing on ? 
centres. Type 126, wire-wound. 
Type 127, carbon 


STANDARD CARBON POTENTIO- 
METERS. Made by an entirely 
new method ensuring a highly 
stable resistanceelement, which 
is also very durable. Silent and 
smooth in operation, these 
controls offer both mechanical 
and electrical reliability. Sol 
dering tags are heavily silver 
plated to resist oxidisation, and 
the mains switch has an efficient 
quick make-and-break action 


PRE-SET RESISTOR. This has a wirc-wound resistance element, 
traversed by a nickel-silver slider. Adjustment is effected by a 
worm drive spindle fitted with a knurled and slotted knob. This 
component is smooth and 

noiseless in action and is 

designed to meet the many 

and varied requirements of 

the Electronic Industry 

Egen pre-set resistors can 

be supplied nulti-bank 

assemblies to suit individual 

requirements There are 

also twin-track models, and 

types with an electrically 

divided slider, giving adjust- 

ment on two resistors with g 

one operation 


EGEN ELECTRIC LTD. Charfleet Industrial Estate, 
Canvey Island, Essex - Phone: Canvey Island 691/2 


WIRELESS WorLD 


pay 
STERLING 
for your 


American Type 
Valves 


More and more the world’s governments .. . set 
makers . . . laboratories are standardizing on American 
types, valves which are obtainable anywhere in the 


world, valves which you can get from BRIMAR without 


expending dollars. 

BRIMAR valves are readil 
available everywhere, 
and with their craft#® 

manship, precision of 
manufacture, are 
amongst the finest 
obtainable. 


Efficient ...reliable... 


robust... BRIMAR VALVES are chosen 


for radio and electronic equipments in the fighting services 


and throughout industry. Their rugged dependability can 


contribute so much to your own products. 


BRIMAR everywhere 


fhe Valve of Value 
KRIMAR RADIO VALVES 


Grandard Telephones and Cables Limited FOOTSCRAY, SIDCUP, KENT, ENGLAND 


| 


Dependable 


Take a Pin 


AND A MAP OF THE WORLD 


JANUARY, 1956 


Marconi Instruments are / represented in 68 countries 


ADEN 

AFRICA 

ARGENTINI 
AUSTRALIA, SYONEY 
AU 
BAHAMA 
BELGIAN 
BELG 
BRAZIL 
BRITISH 


TRIA 
"4 


BURMA 

CANADA, MONTREAL 
CEYLON 

CHANNEL 

CHILE 


CHINA 


MARCONI 


INSTRUMENTS 


Managing 


MARCONIES LIMITED 


WIRELESS TELEGRAPH COMPANY 


RAC 


»RAEL 


RWAY 


NYASALAN 


PAKISTAN 


PARAGUAY 


Wy 


— 


igents in Expo 
MARCONI 


AND, Wars 
RTUGAL 
PORTUGUESE 
SA | ARABIA 
SIERRA LEONE, fF 
AIN, Mad 
JAN 
EN, St 
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FELECOM M ONICATY on 


by & GC. Radio costs less ! 


Over terrain that makes lines and 
cables impractical and costly. 


Operating over a range of about 
50 miles, the total cost of a system 
consisting of two complete terminal 
equipments, aerials and feeder cables is less 
than the cost of the copper required to 
derive a single open-wire pair for the 
provision of equivalent facilitic Relay 
equipment can be provided to 
extend the range 


VHF. 
ay i<«——_ TRANSMITTER 


V.H.F. 
RECEIVER 


MATCHING 
TRANSFORMER 


CHANNEL 
UNITS 


CARRIER 
FREQUENCY 

«—— & SIGNALLING 
SUPPLIES 


POWER 
SUPPLY 
UNITS 


MAINS 
SUPPLY 
DISTRIBUTION 


° * * 
EVERYTHING FOR TELECOMMUNICATIONS . - . 
BY OPEN-WIRE LINE, CABLE AND RADIO, OF ENGLAND 
SINGLE- OR MULTI-CIRCUIT, OR T.V. 
LINK. SHORT, MEDIUM OR LONG HAUL. 


THE GENERAL ELECTRIC COMPANY LTD, of ENGLAND. 
TELEPHONE, RADIO AND TELEVISION WORKS—COVENTRY, 


WIRELESS WORLD 


REGIONAL 


and LOCAL 
Communications Aa 


Redifon 
HF. woW HLF. (-" . rm.) 


Redifon H.F. radio-telephones have for years 
pros ile d re liable eth lent communications for 
eivil authorities, Police and Defence services in 
nanny countries throughout the world. This 
experience Is now backed by anew comprehensive 


range of H.F. and V.H.VF. transmitter-receivers 


for complete regional and local networks in all 


kinds of terrain. 


The Redifon GR.262 8 watt V.HLF, 


fixed station, 


The Redifon GR.260 6 watt V.H.F. 


Mobile radio telephone. 
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RADIO HAM SHACK Inc. 


WE WE 


TRANSMITTERS AND RECEIVERS 


wter aircraft 


LY -MP-HF-VHP 


(lide path receiver 
mpaas airborne 
ten alroratt 

aircraft 

receiver 


porne searc! 


Airborne sear 


’ 108.3-11 
SCR-2690 lio compas 178 DYNAMOTORS. GENERATORS — INVERTERS 
SCR-274N rborne u 


mobile 


» finder 


on on Oe eae oe oF Os oe ee 


6-40,000 PT 
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VALVES 
INDUSTRIAL AND MILITARY TYPES 
Receiving Voleage Regulators 


a ee te tee ee ws 
= 


FEEEPPE rere 


Transmitting Crystal Rectifiers 
Klystrons Gas Switching 
Magnetrons Phototubes 
Thyratrons ignatrons 
Cathode Ray Transistors 


PHONE AND TELEGRAPH 
OW ink tape recorder 

6 line switchboard 

12 ne ewitchboard 

Meld phone 


Line test set 
eys Headsets FE-OW Telephone repeater 
H-16U HI Kemote eoutro! 
sa HS-23 HI , Code oscillator 
4 H8-30 LOW Ink tape reproducer 
-47 Hs-33 LOW TO-344 Code practice keyer 
A B38 =6LOW lL 4 Long range field phone 

MANY OTHER#® AVAILABLE FROM 8TOCK Civilian and military telephone and telegraph 
Over one million tubes of all types in stock centrals, carriers, switchboards, facsimils 
Your inquiries will be promptly answered and teletype 


Microph b 
BM‘ J 
rl? J 
J 
J 


RADIO HAM SHACK is proud of its reputation founded on years of efficient, reliable 
service to our overseas clients. 

Fifty thousand square feet of testing laboratories, reconditioning shops and warehouses 
is your assurance of the very finest service and stock. All our equipment and material are 
pretested and checked out with a full money-back or replacement guarantee. Complete 
inspection facilities are available on our premises. 


368 GREENWICH ST., NEW YORK, N.Y., U.S.A. CABLES: HAMSHACK, NEWYORK 
SPECIALISTS IN MILITARY & COMMERCIAL ELECTRONICS EQUIPMENT: 
AIRCRAFT — GROUND — MARINE — MOBILE 
LARGEST STOCKISTS IN THE WORLD 


TEST EQUIPMENT 
Power at \~ meter 
Magnetic 

Altimeter ten 
Standing wave | 

Mig. gen. freq. mtr 

Mig. gen. pwr. mtr 
Fiuxmeter 

Altimeter tet wet 
Voltage divider 
Calibrator 

Altimeter teat set 
Test oecillator 

Line tent set 
Sypchroscope 

Test oscillator 


nlometer 
Standing wave ind 
Jielay line altimete 


Calibrator freq. meter 
Attenuator and phanton 
Test meter 


Hroad bar alignine 
Decade resistor 
Oecillascape cireula 
Range calibrator 

KF dummy toad 
Keho box 
Wavemeter 
Wavemete,, absorpt 
KRY wattmeter 

‘ig. gen. pwr. meter 
lower meter 

Kadar range 
Frequency t 

Field strength meter 
Wavemeter 
Wavemeter 

YM Sig. gen. wave and pw 
Sig. gen. pwr. freq. meter 
Spectrum analyser 
Pulee generat 

Mig. gen. pwr. freq. mtr 
Test oscillator 
Frequency meter 
Frequency calibrator 
Frequency calibrates 
Mignal generator 
Echo box 
Wavemeter 

He flectometer 
Tuned cavity 
Wattmeter to hk KW 


Wheatetone bricige 
Tube tester volt vhinet 
ignal generat 
Dynamotor test set 
(eneratar 

“ignal genarata 
Kalio Al 

Pare 

Kotometer 

“ignal generator 
Mignal generator 
Handy talky 


IVP toot net 
IPP tet wot 


Mig. gen. pulsed 
Oscilloscope 
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WESTINGHOUSE BRAKE & SIGNAL CO. LTD 
= i2 York Way, K f jon, W.1, TEL; TER, 6433 


Je Afi | 


FFICIENCY 
AND STABILITY IT CAN BE USED 
SUCCESSFULLY IX MANY BADLY SCREENED 
OR EXTREME FRINGE RECEPTION AREAS. 


Built by Brital eading 
V.H.F communica s equipment and 
superb construction t 

fully tuned 


manufacturers of 
of 
workmanship The 

separate limiter 
and Foster discriminator combine t 


ensure the 


Self-powered 
* 820 ° 


enthusiastic and 


idequat 


£39 18 (ir 


pM. 


CONTACT COOLED 
RECTIFIERS 


SPECIALLY DESIGNED TO 
PRECEDE HIGH FIDELITY EQUIPMENT 
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CARNEGIE HALL, 


An audience of 


October 9th, 1955 


2,400 assembled to hear the lecture demonstration given by G. A 
when two R-J cabinets and four Wharfedale corner speaker systems were demonstrated 


Briggs, 
Ihe 


following extracts from the New York press give an indication of American reaction to thi: 


Experiment in Sound :— 


E NEW YORK ME 


f OCTOBER 10 
Ihe English sound engineer Gilbert A. Briggs, who 
old out a London concert hall for his recent demon 
tration of recorded sound equipment duplicated 
this feat at Carnegie Hall yesterday afternoon. He¢ 
proved hi-fi enthusiasm to be at an equally feverish 
pitch on both sides of the Atlantic. A feature of the 
iemonstration was the playing of records in con 
junction with live performance of the same works by 
the same artists 

One listener found 
most impressive 


1955 


the pipe-organ demonstration 
Mr. Briggs’ battery of sound 
equipment reproduced it all, from the highest squeal 
of the “ mixture stops to the boom of the pedal 
An observer looking away from the stage 
detect the moment at which the record 
ind E. Power Biggs, at the console took 
rhe mellow tone of the Philadelphia wood- 
nds, too, was projected with almost startling 
lity to the sound of the players in person 


diapason 
could 
topped 


over 


not 


V ki FLE 
HI-FI 


RAM Ab N OCTOBER 10 
BATTLES REAL THING IN CARNEGIE 


hampionship bout 
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between live and recorded 
fought out in amiable and friendly style 
Hall yesterday afternoon. Actually, it 
a stupendous demonstration of how far Hi-Fi has 
lied in achieving the illusion of live music 
hunch is that both side won recruits yesterday 
Hi-Fi enthusiasts must have noted down 
Carnegie as a good place to visit between hook-up 
essions at home. And even more concert goers 
a Hi-Fi system of their own, must have 
owed to repair the omission at the first opportunity 
Mr. Briggs couldn’t have been more impartial in 
xpressing the claims and qualifications of each 
ontender, although his heart spoke for the record 
from the start. He is a white-haired man with rosy 
ks and a sense of humor to match 


ic was 
Carnegic 


My 


Man \ 


il] minu 


Whartedale wnas 


TELEPHONE DLE 1235/6 (2 Lines) 


TARS AND STRIPES OCTOBER 12, 1955 


HI-Fl ENGINEER FOOLS FANS WITH “ CANNED" 
ARTISTS 

A Briton demonstrated high fidelity at the Carnegie 
Hall here and some recordings were so true to lif 
the audience could not tell where the canned musi 
stopped and real performance began 

English sound engineer Gilbert A. Briggs showed 
all kinds of recording and reproducing equipment and 
demonstrated its high fidelity by playing tapes and 
records and switching to live performances by the 
same artists 

Most convincing was a performance of organ playing 
where a listener—his face averted from the stage 
was not able to tell when the recording was switched 
to the “ live” organist 


WORL TELEGRAM, NEW YORK OCTOBER 15 


CROWD SPELLBOUND BY HI-Fi DISCOURSE 


A fascinating aspect of Gilbert Briggs’ Hi-Fi demon 
stration in Carnegie Hall last Sunday afternoon was 
the audience. This was one of the most alert and 
earnest crowds I ever observed in Carnegie Hall, 
and I believe I have seen every possible variety 
They followed Mr. Briggs’ discourse with grav: 
intentness, watched the technical activities on stage 
with studious care, laughed easily at highly technical 


1955 


quips 

Mr. Briggs was in good form and so was the crowd 
Ihe result was a marvel of mutual understanding and 
respect ordinarily reserved for great musical events 
And speaking of music, I must say that on both sides 
of the demonstration there prevailed a reverent 
ittitude toward musicians and their manifold works 
Chis was a moving and reassuring experience for 
m These were not just faddists indulging mania 
for the latest gadget, or the latest twist of the latest 
gadget. They were, most of them, a body of musi 
lovers sedulously seeking ways of bringing musi 
into the home without distortion and without 
bringing the concert hall along, too 


WORKS LTD. - IDLE - BRADFORD - YORKSHIRE 


TELEGRAM WHARFDEL, IDLE, BRADFORD 


PARTNERS 


invite you to consult them 
for all your 


high quality audio equipment 


requirements.. 


Our recommendations will include 


@ ACOUSTICAL @ ARMSTRONG 
@ CHAPMAN @ COLLARO 
% We also have pleasure ’ wroducing 
a new range @ DYNATRON @ GARRARD 
yf Traditional ind emporary @ GOODMANS @ GOODSELL 
Equipment @ LEAK @ ORTOFON 
eT a en ae Ee ee @ RCA @ ROGERS 
of Specialised Loudspeake @ TANNOY @ WHARFEDALE 


HF ERMS AVAILABLE 


% Come and hear it for yourself at BK. PARTNERS LTD. 


ee ae eT ee ee 229 REGENT ST. LONDON W.!. (ENTRANCE HANOVER ST.) 


12.30 p.m Phone 


REG 7363 


“What we need for this job is 
a 10 Mc/s millivolter 
—but who makes them?” 


“Furzehill, of course —they’re 


the only people who do!’’ 


TYPES 
V 200 100 microvolts to 1000 volts 


10 c/s to 10 Me/s 
and of course 
> ImV to LOOV. 10c/s to 500 ke/s 


> 0.1 to 150V. 50c/s to 250 Me/s 


Write for leaflet V. to Dept. WW3. 


>? vz. tll Latoradouis. Lid 


Clarendon Road, WB atford, Herts. Telephone: Gadebrook 4686 
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«197%, MAX 


38% MAX 


| 32%. MIN 
itty 


Diam.of Leads - 0.45mm 
Weight 6gms 


[Ratings| 


Anode supply voltage range 


Normal anode operating 
current range 


Peak anode current — maximum 


\Circuit Limits| 


The following circuit specification limits are those which 
would apply to the valve up to the point of failure in service. 
Specially designed for circuit Control gap breakdown voltage 70 — 90 Volts 
o (Anode open circuited 
Trigger load 47KQ) 


Main gap breakdown voltage 250 Min. Volts 
(Trigger connected to cathode (Suddenly applied) 
through 470K) 


Main gap breakdown voltage 250 Min. Volts 

(Trigger biased +60V with es (Suddenly applied) 

in the steady state from one valve to to cathode through 470K1)) 

. Main gap maintaining voltage 
atlg=5mA....65—80 Volts 

(Trigger open circuited) 


applications in which sequential switching 


is achieved by the transfer of voltage level 


the next. 


For further details write to the Osram Valve and Electronics Department 


THE GENERAL ELECTRIC CO. LTO., MAGNET HOUSE, KINGSWAY, W.C.3 
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-TUNERS- 


The combined V.H.F. Frequency and World Wide Amplitude 
Modulation Tuner uses a tuned R.F., self oscillating additive 
mixer, 2 x LF. amplifiers, and Radio Detector on the V.H.F. 
band Il with completely stable tuning. The AM section uses a 
tuned R.F. stage, F.C., High gain |.F. amplifier with variable 
selectivity, and delayed Amplified A.V.C. on all wave bands. A 
Cathode Ray tuning indicator is fitted and operates on al! channels 
and bands. Available in two types. 

S5/FM 16-50 m.; 195-550 m.; 800-2,000 m. A.M. 87.5-100 mc/s. FM. 
S5E/FM 12.5-37 m.; 35-100 m; 90-250 m.; 190-550 m. AM. 87.5- 

100 mc/s. FM 


For three years the FM8| has received the acclaim of the trade and private user alike 
Completely stable tuning, distortionless output, high AM reject ratio, and tuning 
indicator are some of the many features that make it the most sought after FM 
tuning unit to-day! New valves and circuits now make possible the FM8! Mark Il. 
Similar in size and appearance to its famous predecessor but with the following 
improved features 


@ Increased gain at the @ Very low radiation @ High level noise limiter 
aerial of over 20 db into aerial 


@ Easier installation with choice of three @ Improved A.V.C. characteristics 
escutcheons: Gold, Silver, Bronze 


C. T. CHAPMAN (Reproducers) LTD 


RILEY WORKS, RILEY STREET, CHELSEA, S.W.10 
FlAxman 4577/8 Export Enquiries Invited 


FMBI Mk. II 


P.O. TYPES TO YOUR 
_ SPECIFICATION 


3000 TYPES 


Standard or special COILS and CON 
FACTS up to 80,0002 and up to 8 c/o’s 
600 and HIGH-SPEED TYPES also 
Supplied 


== PROMPT DELIVERY = 


* Zi of LARGE The 
Gx stocks | KEYSWITCH CO. 
ZA OF ALL POST OFFICE EQUIPMENT 


Enquiries to Sales Manager, 
“A KEYSWITCHES 126, KENSAL ROAD, LONDON, W.10 


Telephone LAD 0666 and 4640 
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JAA AAAN ATLL _ 


HI 


Hill TT 


mproved 


HVT TTT 


TH 


filter 


TL 


Hi 


TTL 


TU u n } Ss 


UL 


Wit TT 


with Ferroxcube pot cores 


HT 


HE 


1 High performance combined with small size and light weight. 


PE 


2 Designed and built to customers’ individual requirements. 


THLE 


3 Long term stability, even under conditions of temperature variation 


High quality electrical] filter units built around Ferroxcube cores can now 

be supplied to communications equipment designers’ individual specifications 
These filter units have significant advantages over comparable types designed 
without the use of Ferroxcube, particularly in the frequency range 300 c/s 

to 500 ke/s. For audio frequencies the use of Ferroxcube cores permits 

the winding of compact coils with very high inductances. This results in a 
considerable reduction in the size and cost of the associated condensers and 
hence of the filter unit as a whole. The high Q values obtained for a 

given volume, especially above 10 kc/s, enable sharp cut off characteristics 
and low pass-band losses to be achieved, while negligible stray flux 
facilitates the production of compact and mechanically robust filters 
Electrical filter units are among a number of high quality components 

now being made available by Mullard. Full details of the complete series 


of components will be gladly supplied upon request 


Mullard B29 sso-2=: 


TULA LL TTL MULLARD LTD - COMPONENTS DIVISION © CENTURY HOUSE - SHAFTEGBURY AVENUE . WO2 
( 
l M1463) 


56 Wiretess Wor YUARY, 1956 


An essential reference book for ALL users of TRANSFORMERS & CHOKES 


XG Gybners Rapio 
| CATALOGUE 


The full catalogue is available 
free to industrial concerns 
Ao abridged edition is for- 


(fF Warded to privat i8eTs 
GR 
Ul) ro GARDNERS RADIO LTD., Somerford, Christchurch, Hants. Tel. Christchurch 1024 


-Cowarils periection- 
LOWTHER FM Mk.II TUNER UNIT 


EXCLUS LOWTHER DESIGN AND BUILD 


oe ' Advanced circuit technique includes @ tuned R.F. 
Pentode stage @ separate oscillator valve @ Pentode 
mixer @ high gain I.F. stage @ limiter stage @ 

mma FOSTER-SELEY discriminator @ Automatic 
© frequency control valve @ cathode follower output 


P @ 50 c.p.s. injection “‘ check tune.” 


_ N.B.—Only Lowther offer all these features 


Lowther FM Mk.II Tuner £22. eeeeeeee 
Plus £8.15.7d. P.T 


Existing AM/FM tuner units can be modified No finer sound than that which is broadcast can 
for A.F.C. Apply for details be attained. Lowther gives you just this. 


THE LOWTHER MANUFACTURING COMPANY, 


LOWTHER HOUSE, 8T. MARKS RD., BROMLEY, KENT, ENGLAND. Tel.: RAVensbourne 5225 


JANUARY, 1956 


List ES/T/6a includes 
full details of the range 
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The ‘Pentland’ Series of Resin Cast 


Components has been extended to include 


Three-Phase Transformers with ratings up to 


approximately 4 kVA at 50 c.p.s. Corre- 
spondingly greater ratings are available at 


the higher frequencies. 


FERRANTI LTD * CREWE TOLL 
FERRY ROAD: EDINBURGH 5 
London Office: KERN HOUSE, 36 KINGSWAY, W.C.2 
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MINIATURE 

SOLDERING ; A Be i 

INSTRUMENTS “- 5 DIFFERENT MODELS TO SUIT 
ALL YOUR REQUIREMENTS, 
HEATS UP IN 30-45 SECONDS, 
ROBUST CONSTRUCTION — 
NO CERAMICS OR MICA USED. 


FOR GREATEST EFFICIENCY, 
ELEMENTS MOUNTED AT 


SOLDERING POINT. 
MANUFACTURED BY 
ORYX ELECTRICAL LABORATORIES LTD., 
BRIGHTON 
SOLE DISTRIBUTOR 
i 10 watts , (4 mm) 
3 TOWER HILL 
LONDON, €E.C.3 b, 12 5 32" (4mm) 
Phone : ROYal 4439 
SELLING BRISKLY IN MORE THAN 16 FOREIGN 


COUNTRIES—WHERE SUPERIOR QUALITY 18 ALSO watts 6 only (1.6 mm) 
APPRECIATED 


Weight Length 


—— ———- 12 watts 4 »f 50 316° (4.8 mer 


(2.4 mm) 


e Mode 


a 


Theres a wonderful future 
for you in - 


TRAIN WITH US 


to meet the need for pioneers in this expanding field 


Every day the demand for the expert in electronics grows. Radio, television, 
radar and the whole field of industrial automation are rapidly expanding and the 
trained specialist assures for himself a well-paid career in this quickly developing 
profession. Here is your opportunity to enter for 


ONE-YEAR COURSE THREE-YEAR COURSE 
in Modern Radio & TV Techniques in Telecommunication Engineering 


A full-time day course in the Principles and Practic« including opportunity for nine months’ practical 
of Radio and Television attachment in E.M.I. Laboratories and Workshops 

Final qualification is the City and Guilds Full 
echnological Certificate 

Next course commences September 11th, 1956 


E.M.l. INSTITUTES 


Dept. 127G, 10 Pembridge Square, London, W.2. Telephone : BAYswater 5131/2 


The lege axs ated with a world-wide electronics industry, including His Master's V ¢, Marconiphone, Columbia, etc 


Next course commences May 22nd, 1956 
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wy ly 


gS 
rPraeooucTts 


Loy. Sppointment lo lhe . Rofessional Engineer 


HIGH STABILITY 
CARBON RESISTORS 


tw., 4w., Fw., Tw. and 2w. types available at 1%, 2%, 
or 5% Resistance Tolerance. 


Complete range fully R.C.S.C. Approved. 
For full details please request High Stability Carbon 
Resistor Leaflet, HSC1/3. 


Painton High Stability Carbon Resistors are now 

available with an improved coating protecting the carbon 

film, and the smaller sizes (Types 72 and 73) can be 
supplied as insulated Resistors. 


PAINTON 


a Ce ’ 
. i ee ilo Ongland 


ATTENUATORS AND FADERS « STUD SWITCHES © TOGGLE SWITCHES © PUSH BUTTON SWITCHES 

FIXED AND ADJUSTABLE WIREWOUND RESISTORS . HIGH STABILITY CARBON RESISTORS 

“METLOHM” STABILITY RESISTORS © WIREWOUND POTENTIOMETERS © MIDGET R.F. CHOKES 
“KNOBS, DIALS & POINTERS © TERMINALS ~*~ PLUGS AND SOCKETS 


Bh 
FLEXIBLE SHAFTING 


° 

for REMOTE CONTROL of ELECTRONIC EQUIPMENT 
® RADIO TUNING Flexible Shafts give freedom in design because 
® INSTRUMENT CONTROL they can be run between any two parts and 


® COMPONENT COUPLING eliminate alignment problems 
The S. S. White Company produce Remote 


Control Shafts to meet any requirement. 


Britannia Works, 25-31 St. Pancras Way, London, N.W.1 


Telephone: EUSton 5393 RA 


INSTRUMENT 


CONTROL KNOBS 


AN UNEQUALLED SERVICE 
FOR MANUFACTURERS OF :— 


TYPE 324 


TYPE 5060 TYPE 327 TYPE 0.2265 


Superb quality—competitive ae een 
prices—very good delivery. 


GET INT T CH WITH AY 
FOR FULL DETAILS AND PRICE - — — 
| 


| ! ——— 
UNCLES, BLISS & CO. LTD., =~ 
NEW PARADE CHERRY ORCHARD ROAD | : cal, »y 
EAST CROYDON - SURREY 
Telephone ; CROyden 3379, 6390, 6770 | i 


wv aS 


Wrretess Worip 


‘Araldite ’ epoxy resin adhesives 


. ¢ > 3 
epoxy surface coating resins A ra l d ite 


Ng resis 


epoxy casting resins Araldite 


Araldite is a Registered Trade Mark 


FULL DETAILS WILL BE SENT GLADLY ON REQUEST 


Aero Research Limited 


A Ciba Company 


Duxford Cambridge. Telephone : Sawston 187 


AP 264-1414 


michop yb 


” Ronetle 


Sole distributors for Gt. Britain 


TRIANON ELECTRIC Ltd. LONDON Nw10 


95, Cobbold Rd., Willesden Telephone Willesden 2116 


| Megohm/Volt ! 
The UNIQUE Instrument- | 
(5) TRANS RANGER 


Independence {rom mains voltage 
Very High Input resistance 
Equipped with D.C. Transistor amplifier 


No urrent lrain instant reading 


where art thou? 
Sounds like a song of woe, old boy. 
an’t see you 
Don’t worry, I’m not visible, 
1g your wonders unseen? 
Indeed, old boy—exactly like Parmeko—quietly, efficiently, unseen. 
the disappearing act? 
This my friend, achieves the symbol for a choke—and Parmeko, despite their 
addiction to transformers, do make very many, very fine chokes—Power Chokes, 
Filter Chokes, Swinging Chokes, Charging Chokes 


I get you, George—oneé could say, in fact, that you’ve been choked off 


I suppose it could be put that way, old man ! 


PARMEKO , LEICESTER 


MAKERS OF TRANSFORMERS POR THE ELECTRONIC AND ELECTRICAL INDUSTRY 
“~ 
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ONE OF A COMPREHENSIVE RANGE OF VERDIK 


THE 


2 SPEED TAPE RECORDER 
Kmploys the current Lane Pape L nit 
and latest amplifier techniques and is 


suitable for playing pre-recorded tapes 


at their best 


Verdik Sales Ltd are manufac 


turers of high-grade magnetic 


recorders, amplifiers and asso 


ciated equipment 


VERDIK 


% Rupert 
London, W.1 


SALES Ltd. 


Wardour St., 


PRICE 


45 ons. 


Court, 


Phone: Gerrard 8266 


PRODUCTS 


THE LATEST 
ADDITION 
TO THE 
RANGE OF 


RADIO-TELEPHONES 


This new model has been de: ened to embody the most up-to-date speci 
e a wide variation in methods of use, thus making 


Note 


fications and embrac 


it extremely suitable for every requirement these features 


@ lua 
2 bb upp 
for 220 AA 


@ Operation on u 
@ Suitable for 50 
@ Built-in aes 

for tor 


able 


brator t peration from ¢ 


cle ation 
on paasenger seat 

ch sbsorber § striy 

emergency installati« \ 


elay and 60 watt doubi 


ed tk ect Auth 1 More ff 


HUDSON ELECTRONIC DEVICES LTD. 


KNIGHT'S HILL SQUARE, WEST NORWOOD, LONDON. S.£.27. GiPsy Hill 2384 


MODEL AM.102 


TRANSMITTER 
OUTPUT 

175 Mc 
unplitude modulated 
RECEIVER 
SENSITIVITY 


| microvolt gives 8 dit 


watts to 


signal to noise ratio 


RECEIVER 


SELECTIVITY 
(0 dis down 
50 Ke/s off tune 
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Marconi Complete 
TELEVISION 
SYSTEMS 

& from Camera 
to Aerial 


' 
{ 
! 
! 
I 
' 
t 
! 
! 
! 
! 
I 
‘ 
4 


10wn above is the Marconi 


II] Camera for 44° or 3 


joth for studio and outside broadcasting of tele- 


} programmes Marconi equipment is required mage orthicon tube. It com 
tage of production and transmission a a 
meras, Picture and Waveform Monitors, Vision ait 
lelecine Equipment where film sequences with optimum operating 7 


included, Microwave Links, Transmitters and facilities. On the right , 
ial must all be matched as components of a 


ompletely integrated system with a designed per is a typical Marconi 
ry fT ‘ . ) y > _~He » . ¢ ¢ g 

rman The long experience and advanced islam Mattel 
hnical knowledge of the Company’s Broadcast 

ing Division are at the disposal of all who are 


vision, throughout the world 


ee 


Marcom Television Equipment is installed in every one of the B.B.C. Television 
tations and has been supplied to countries in North and South America, Europe 
and Asia. Compatible colour television was first demonstrated in Britain by Marconi’s, 


Lifeline of communication 
MARCONI 
Complete Broadcasting and Television Systems 


MARCONI’S WIRELESS TELEGRAPH CO. LTD., CHELMSFORD, ESSEX 


Partners in progress with the ‘ENGLISH ELECTRIC’ Company Limited 
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W & L COMPONENTS LTD 


8 CAMDEN HIGH STREET, LONDON, N.W.1. 


F M TUNER 


Ag 
with 
Main 


for Gram 


200/250 vo 
ind FM 


n Gram positi 


Pust 


Permeat ty tu 


Geared ated LW 
p: ECC8S5 twin 

gr led grid RF stage and 
6BJ6 |.F. amplifier 6BJ6 limiter 
6V4 rec 
nplifier con 


FM few tes 
£13 


cali 
brated 

triode as 
mixer 
6Al 
Your 


verted to 


Price 


5 ratio detect tifier 


existing rad 


iplete 


nterleaved Output Transformer 


Tun 
for F.M 


Larg 
Minimu 


i ompete 


Tel: Eus 7844 (ne 


EMPRESS. 9 VALVE AM/FM RADIOGRAM CHASSIS 


ar Crescent Undergroy 


Pull Output. Negative Feedback. Magic Eye Tuning. Large 


Permeability Tuned F.M. Section 
Ferrite Rod Aerial for MW and LW 


Geared 


ng Drive 300 ohms Folded Dipole 


MW-SW-FM-GRAM. Lates. B.V.A. Sub Miniature Valves 


Height Bin. Depth 7tin 


Amazing Sensitivity on all Bands 


DIMENSIONS Length I5in 


x Bin 
sockets for 


e Illuminated Glass Dia! |5in 


Radiation on F.M 
th Knobs 


m 


Pick-up and Extension Speaker 


w 


PRICE, including Tax 


£27 6 0 Carriage and Packing 7/6 extra. 


nvited for Tuners and Chassis. 
Dept. 4c 


Trade enquiries 


——M. R. SUPPLIES L 


Established 1935) 
1 .P GEARED MOT 


KS 
n and & ’ 


I details in 


DRAYTON RQ GEARED MOTORS 

ONE-EIGHTH HP. MOTORS (EE 

£3/15 INE-HALF HP. MO 

‘ UNIVERSAL 

‘ rT j 

t COMPLETE SEWING MAC 
OUTFITS 


£615 


A CROYDON ¥.4LP 


We can fil a large va 
AIR THERMOSTATS 
‘ 


47'6 
LONDEX RELAYS 


SYNCHRONOUS TIME SWITCHES 
{ * ‘ ‘ b 


. 


£55 


SYNCHRONOUS ELECTRIC CLOCK 
{ P 

76 
eo 


ELECTROMAGNETIC 
4 


37 6 
EXTRACTOR FAN 
i 

£5126 
PAINTON STUD 


TAP POTENTIOMETERS 


10/6 


‘ “ ‘ B! « 


M. R. SUPPLIES, Ltd., 68, New Oxford St. 


Telephone MUSeum 2958 


TORS 
£615 


, London, W.C.1 


Transformers 
Transtormers 


Transformers 


HINE MO 


TOR 


QUALITY-RELIABILITY 


For the Mullard Amplifier. 

For the Osram 912 Amplifier. 
For the Williamson Amplifier. 
C.R. Tube Isolation Transformers. 
Instrument Transformers, 

and all popular types. 


FROM 


/ Ellison Transformers 


i 62, 


AND ALL LEADING COMPONENT DEALERS 
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Model 1324 


Receiver 
| Alignment 
4 Generator 


Used in conjunction with a Cathode Ray 


Oscillograph, all alignment procedures, in- 


With the forthcoming nation-wide extension cluding examination of the discriminator 


of VHF/FM transmissions by the B.B.C. curve may be carried out with Model 1324 


and the tremendous interest already shown which covers the complete FM broadcast 
in them bythe public, every service engineer band from 87.5 Mc/s to 100 Mc/s and has 
will find the FM Receiver Alignment Gen- provision for testing the intermediate fre- 


erator an essential part of his equipment. quency of 10.7 Mc/s generally employed. 


Send for leaflet CL 125 giving the full specification. 
CO Ss S () R INSTRUMENTS LIMITED 


Dept. 1) COSSOR HOUSE- HIGHBURY GROVE-LONDON- N.5 
TELEPHONE: CANonbury 12354 (35 tines) 
TELEGRAMS: COSSOR, NORPHONE, LONDON 
CABLES: COSSOR, LONDON 
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NEWEST ACOS “Q-MAX” CHASSIS CUTTERS 


STILL the 


Hi-G HEADS holes in SMEET METAL. 
ce, 


kest way of cutting 


Ps 


2 


619178 


GRIP DIP 
OSCILLATOR 


atalogue for deta ) san idealinstrument 

GILSON TRANSFORMERS ARMSTRONG FC.48 8 valve 8 watts «+ eB pe ree | 
radiogram chassis . psor 
MULLARD 5.10 AMPLIFIER ARMSTRONG F.M. Tuner 
Mair Transf er WO8? 43 6 CHAPMAN F.M. Tuner 
Oo T a7 6 LOWTHER F.M. Tuner 
on Eu £ | | SOUND SALEs FM. Tuner 
LEAK F.M. Tuner 

ACOUSTICAL F.M. Tuner 


Es ce tAXS an 
IN STOCK 


OSRAM 912 AMPLIFIER 


WV 4 43.0 RCA AMPLIFIER and, of se 
{ ‘ WV a2 12 LEAK and QUAD amplifiers eight ranges 
A “i is 4 Gns. Dep 


HI-STAB HIRE HAVE YOU HAD our | 
RESISTORS | | puRCHASE 
Full range of 


; ENLARGED AND FULLY 
weiwyn «| | AVAILABLE HORT WAVE) Lil 


ILLUSTRATED Pest 
rR. OVER _ HIGH HOLBORN, LONDON, w.c.! 6d. 


4 £10 CATALOGUE? Free 
ance im stoc 


n 6231 


Now available 


POST OFFICE TYPE with our Equipments 
3,000 and 600 relays - Ortofon 


to specification 


Moving Coil Pickup 


@ Specialists in tropical and Services jungle finish 


@ GUARANTEED TO FULL A.I.D. & L.E.M.E. STANDARDS 


PROMPT DELIVERIES, PROTOTYPES 7 TO 10 DAYS rions: London area: 


Messrs. B-K Partners Ltd., 
Manufacturers to HM. Govt. Depts. and leading Contracton The Classic Electrical Co. Ltd. 
ry r special PFA PRE-AMPLIFIER for 
E. SIMMONDS LTD. VE W use with the above, now available 
S BYRON ADAD, HARROW, MIDD X GOCDSELL LIMITED, 40, Gardner St., Brighton, 1 
Telephone Harrow 2524 0315 : 


ep 
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but there 1 no substitute for QUALITY 


Ihere are many makeshift methods of reproducing music, and if you 
are satisfied with inferior results, some of them may please you. But if, 
like most people, you want really faithful reproduction—reproduction 
which is indistinguishable from the original—you must use real high 
delity equipment If you want to be certain that your equipment 
will produce the results you want, come to Classic for it 
Here at Croydon we have the widest possible selection of first-clas 
juipment, and unusual facilities for comparative testing and demonstra 
tion. So that even if you can’t pay us a personal visit, you can be sure 
of unbiased and expert advice and service. This is especially valuable 
to our overseas customers, whose numbers are increasing rapidly. Our 
24-page 2-colour catalogue for 1956 will be available in January. Write 


for your tree copy 


For the finest Quality in H1I-F1, FM or TR 


call, write or telephone 


GLASSIG 
J i \ 


ELECTRICAL CO. LTD. 
THE QUALITY SPECIALISTS 
352-364 LOWER ADDISCOMBE ROAD, CROYDON, SURREY 
Telephone : ADDiscombe 6061/2 


WIreLess 


| 
RUDMAN DARLINGTON 


Wednesfield, Staffs / ul rhampton 


REDUCE YOUR PRESS TOOL COSTS 


THE HUNTON UNIVERSAL BOLSTER OUTFIT 
FOR SHEET METAL PIERCING AND 
BLANKING ON FLY PRESSES 
need 


inexpensive standardise ad P hes and 
Dies jin. to Jiin. diameter 


whe 


obtainable from stock—in Ain. sizes 


‘ or Square Ot g and 
er shag vre F f n. long), Corner Notching, ( 
Radiusing, Ang f N j i Pie g, ete 


Get the Outfit now—Buy Punches, Des and Tools at you need them 


HUNTON LIMITED 


Phoenix Works, 114-116, 


Telephone: f£ t 1477.8-9 


Euston Road, London, N.W.1 


Telegrams : Untonexh, Lond 


Wori_p 


RR SERIES 100 


oducer utilizing separate recor | 


vith full monitor: 


(ELECTRONICS) 


HEADPHONES 
FOR LADIES 


Specially designed for 
use with dictation and 
recording machines. 


These Headphones are extremely 
light in weight—only 34 ounces 
They can be worn for long periods 
without the slightest discomfort 
They do not oe the hair and 
are designed t long and 
reliable service 


gs 6. Brown, Ltd. 


SHAKESPEARE STREET, WATFORD, HERTS. 


Teleph e at 4 


ensure 


WIRELESS WORLD 
4 


The new 4° E N I]R ON Oscilloscope 
with 
POST- DEFLECTION ACCELERATION 


4 EPI 


\ 
DEVELOPMENT ° 


. RESEARCH 
’ } J a ‘ 
DESIGN _ —" APPLICATION 
) ie 
} ! , 


/ 


} 


; 
2 
| 


EXPERIENCE’ SERVICE 


cent, medium persistence, or 
as specifically required 


aa 7 
THERMIONIC VALVES AND 
CATHODE RAY TUBES 


OF SUPERIOR QUALITY FOR TELEVISION, RADIO, 


INDUSTRIAL AND SCIENTIFIC APPLICATION 
REG TRADE MARK 


ELECTRONIC TUBES LTD. 


KINGSMEAD WORKS, HIGH WYCOMBE, BUCKS. Phone 2020 
nT .34 
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A PERFECT COMPANION TO THE 


We introduce the Super Lightweight Pickup Mark II. 
No other pickup | has all these oupnaneing features : 


0,000 | at p.m 


Gramophone fans all over the 
i use the onnoisseur 
iriable i-speed Gramophone 

! ; Motor, 12in. turntable, virtually 
Voltage t i m 4 4 ibrationless with mechanical 
Immediat pla ble with th onnoi ir N } | peed change (not braking actior 
finest reproduction 


worl 


‘ 


Price: Pickup and head, Diamond armature, £86 15 -, pius P.T. €3 1410. Head only, 
46 12-, plus P.T. £2 165. Replaceable Armature System, €410-, plus P.T. £1 186 Price : £20. plus P.T. £8.11.0. 
Pickup and head, Sapphire armature £5 13., plus P.T. 4284. Head only £3 10-, 
plus PT. €19 11. Replaceable Armature System £1 4-, plus P.T. 104 


A.R. SUGDEN & CO. (ENGINEERS) LTD. 


WELL GREEN LANE, BRIGHOUSE, YORKSHIRE. Phone: Halifax 69169. Grams: Connoiseur Brighouse. 
OVERSEAS AGEN MAIN DISTRIBUTORS 

SOUTH APRIK X P i y 1 Street , AUSTRALIA: British Merchandising Pty. Lid 183, Pitt Street 

own CANADA ! i td th Road Sydney, and J. H. Magrath (Pty.) Ltd., 208, Little Londsdale Street, 

Melbourne \ST AFRICA: International Aeradio (East Africa) Lid 

4133, ? r MALAYA: Eastland Trading Co., 1, Prince 


Instruments manu 

ac ( Moving 

pts ghar DC-DC CONVERTERS 
ng low DC to a higher volrage DC 


t ypes . : providir o supply to amplifiers, radio trans 


89-1954 Prices from 87.6.0. 
accepted ‘DC-AC CONVERTERS 


the for use with 


ELECTRIC GRAMOPHONES - RADIOS 
ain, agin. and ! lard RADIOGRAMS - AUTOCHANGE 
enclosed in cases o tANAAN RADIOGRAMS - TELEVISION 
black moulded insul ling Manu TAPE RECORDERS ~- TV from 
ting material and pro acturers, the Trade and Country House Lighting Plants (price 
vided with scales me Asrcrajt industy according to instrument). 
printed in black on Prices: From £8. 16. O—for smal 


motors r from £11.16.6—for radio 
matt white enamelied grams (inc'uding 3-speed 


SMALL PANEL INSTRUMENTS 


metal dials Inputs: 6, 12, 24, 32, 50, 110 of 
200/250v D.C 

Outputs : | 10v. or 230v. 50 or 60 c/s 
30w. to 300w 


nits complete & ready for use 


Write for descriptive folder W.W 


THE WEIR ELECTRICAL INSTRUMENT CO. LTD. See 


NEW CHAPEL RI GH ST Th ele T 
BRADFORD-ON-AVON WILTSHIRE in thease ana 


neorest EM). Orgeniseticn Olt. —— 


TELEPHONE Lite 
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use 


enferCel 


selenium 
rectifiers 


. 


“Wireless World \ (May 1954 issue) 


-d in the 


as recommende 


From a range of miniature rectifiers designed 
for domestic Radio and Television receivers, 
types RMO and RM 1 are recommended for 
ise in T.V. Band III] Converters 


It may be covenient to use type DRMI; an 


assembly of two RMI rectifiers on a spindle 
and bracket 


SELENIUM 


Cucot dogrgm af 
end i conrertas, 


eins f hod of 
Piero pir 


Send for Brochure 
F/SRT.9 


TYPE 


Maximum ambient temperature | 35°C 45°C wc src 
Maximum output current (mean) | KOmA 15mA | mA WOmA 
Maximum input voltage (rms) 125Vv 
nverse voltage 
cous peak r 


Standard Telephones and Cables Limited 


Registered Office: Connaught House, Aldwych, W.C.2) 
RECTIFIER DIVISION: Edinburgh Way, Harlow, Essex 


Telephone: Harlow 26811 Telegrams: Sentercel, Harlow, Essex 
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MAGNETIC RECORDING 


TAP IE 


GIVES ALL for that little extra... 


1,000 metre for 
professional use 
200 ft 
600 It 


on plastic spool 
pool 

300 ft. on plastic spool 
150 ft 


on plasti 


miniature tape for 
postal recording 
Special tapes for GRUNDIG TK.9 
rK.819 and STENORETTE and 

The New Thin Long Playing Tape on 


the same spool, giving 50°, more tape 


Asie 


because it possesses ALL the qualities essential 
to a product that is outstanding in its field. 
This PVC based recording tape is naturally a little 
. but 
the initial cost is more than offset by its perform- 


more expensive than some other makes 


ance and extra-long life 


F. A. HUGHES & CO. LTD 


DEVONSHIRE HOUSE: PICCADILLY 


Mayftair 8867 


LONDON -WI1 


Tel phone 


Trade only supplied 


or ULTRASONICS m 

5 
. 98 

<2? n® 


7 daw 
x 


Quartz Crystals of any shape and size cut and 
ground precisely to specification and coated, if 
or Aluminium, etc 


required, with Gold, Silver 


Brookes Crrstats Lro 


poly, Home Office, 8.8.C., et 

1861/3 TRAFALGAR ROAD, GREENWICH, LONDON, S.E.10 
p eenwich 1628 

Green, | 4 Cabi 


ppliers to 


Gran Xcals Xtals, Londo 


Introducing The New Spotlight 


PRIMAXA “276 


The New Primaxa 
Mode! 100 carries its own 
syster with 2 magnifying 
lenses for uniform and shadow free illumina 
the soldering spot tisa HEAVY DUTY solderer 
eased soldering power and is ready for action in 6 
Can be used intermittently without overheating 
110, 200/220, 220/250 v., for A.C. only 50/60 
100 watts) 


SHORT TECHNICAL DATA 


spotlight 


100 watts 
6 seconds 
sq. in 

4 nces 


6 feet 


One Year’s Guarantee 


Sole Distributors 


S. KEMPNER LTD. 


29, Paddington Street, 


eae 72/6 LONDON, W.! 


IS AVAILABLE AS BEFORE | P”ome HUNTER 0753 


PRIMAX 


SOLDERING GUN (60 WATTS) 


WIRELESS WORLD 


u“ } ~ 


a 
/ ntroducing lhe (» per 90) 


w TANGENTIAL Pick-up Arm using new Friction Free Spherical Type Bearings. Sliding 
eights combined with Adjustable Pedestal give complete FINGER TOUCH Adaptability 


Equipment complete with 2 plug-in shells 11 gns., plus Pur. Tax 92 5d. Ask your dealer for details 


BURNE-JONES & co LTD MAGNUM HOUSE LONDON 
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WEYRAD 


A COMBINED AM/FM RECEIVER ENABLES YOU TO ENJOY THE HIGH QUALITY 
OF B.B.C. TRANSMISSIONS ON V.H.F. WHILE RETAINING FACILITIES FOR THE 
RECEPTION OF MEDIUM AND LONG-WAVE BROADCASTS. 


. COMBINED AM FM COIL PACK—TYPE B.60. 
Completely assembled with four-position switch, valve holders, 
screens and all associated components. Designed for use with 
valves types 6AM6 (R.F. amplifier on FM only) and 6BE6 (fre- 
quency changer AM and FM). 

Dimensions—width 34in., length 44in. (plus switch spindle) 
Overall Depth 4$in. 

PRICE 71/9 plus 28/- P.T. 

TUNING CONDENSER 

The B.60 is designed for use with a special 2-gang condenser 

having separate sections mounted on a common rotor shaft. 

The low capacity sections are selected by the switch for FM 


tuning 

PRICE 22 .-. 

TUNING SCALE TYPE TS60. 

Printed on glass in 3 colours. Calibrated with station names on 


L.W. and M.W. Frequency calibration only on FM band. Size 
Jin. x 42in. Pointer travel Zin. horizontally. PRICE 5/8, 


COMBINED AM FM |.F. TRANSFORMERS AND RATIO 


DETECTORS. 
IF. type P2I/!, price 12/6. R.D. type P21/2, price 14/2. 
THESE COMPONENTS CAN BE ALIGNED WITH VERY SIMPLE TEST EQUIPMENT, CIRCUIT DIAGRAMS AND 
ALIGNMENT INSTRUCTIONS SUPPLIED 


WEYMOUTH RADIO MFG. CO., LTD., CRESCENT STREET, 
WEYMOUTH, DORSET 


~NEW! Z£RO-IrD 


wort oO FAMOUS 
PROFESSIONAL 
. TAPE ELECTROLYTIC CONDENSERS 


RECORDER 


We can supply tt 
% 3 heads % 2 speeds cores Soe Ie 
*% B.B.C.—type Programme ee ee he 
Meter ms a "ity 2 
% C.C.I.R. Recording Standards Your enquir'es e ~ ° 
*% Moderately Priced eats ‘ ; 
fication and ata : 
To be released shortly — write now to ogues on dema 


receive details as soon as they are 
available, 


(Sole Agents for Great Britain) 


TRIANON 
ARIEL SOUND LTD. ELECTRIC LTD. 


57 Lancaster Mews, London, W.2. 95.COBBOLD ROAD 
| Tel PADdington 5092 WILLESDEN a LONDON.N.WIO0 


TELEPHONE: WILLESDEN 211464 
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Serves 


a dozen 
dif ferent 
ways 


. Industrial Research 

. Production Testing 

. General Electronics 

. AC/DC Voltage Measurement 
. Arc Welding Research 


. Electro-Medical Research NEW MINIATURE 


Engineering Training Schools 


Taevelon Serving MEASURING 


cco vorwoorteo —-« DOGILLOSCOPE 


. Radio Servicing TYPE W M | _ 


. Technical Colleges 
Price £49 


Sh 


/ 


E.M.1. ELECTRONICS LTO 


4 HAYES MIDDLESEX ENGLAND TELEPHONE SOUTHALL 2468 (Exc. 655, 657, 1013 & 858) 
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Ultrasonic Power 


for Industry 


Simple | operation and robustly built. Mullard Ultrason 
Generators can be employed with confidence in those industrial 
proce ( vhereacontinuous source of ultrasoni power ist quired 
Write for full details of the new generators announced below 


and other Mullard ultrasonic equipment 


NE W LOW FREQUENCY GENERATOR E.7696 NEW HIGH FREQUENCY GENERATOR L.187 


Output frequency to Wk 
' : Output Frequency: from ¢ yk 
Output Power f eu k W 


Foy r ble k \ 
Output Impedance Md () tay Output Power inn W 


Polarising Supply ) | olt Output Impedance 


1 
t 


M ll rd SPECIALISED i 
u a ELECTRONIC EQUIPMENT & j 
MULLARD LIMITED Equipment Division CENTURY HOUSE SHAFTESBURY AVE wc2 


WALMORE ELECTRONICS LIMITED 


PHOENIX HOUSE, 19/23 OXFORD STREET, 
LONDON, W.1I 


Telephone : GERrard 


, 


® MES88 


Lransformers 


EXPORTERS OF RADIO, TELEVISION AND incorporating 


INDUSTRIAL TUBES, HAVE PLEASURE IN ( 


INTRODUCING THEIR BRAND ; a 
conventional 


. ADIo * . construction 


R 


WALRAD STL TRANSFORMERS 
LE based on sound design and are 


manufactured to the highest standards 
AND INVITE ENQUIRIES FROM BUYING called 


AND CONFIRMING HOUSES EXCLUSIVELY 


cores oF 


for in the electronic and com. 
munication fields. Consult us for 


FOR EXPORT your next transformer requirements. 


STEWART TRANSFORMERS Ltd. 


75, KILBURN LANE, LONDON, W.10 - LADbroke 2296,7 


WIRELESS WorRLD 


PRECISION “G4 Aachig 


4 SPEED TRANSCRIPTION UNITS 


Engineered by Swiss Master craftsmen 
for the discerning listener. 


* 


ae ( 


YY 
7 


Y 
4h... 
bhi 


ly 


| 
| 
| 


With variable speed 
adjustment and introducing the 
NEW UNIQUE groove 


location dev-ce 


OTHER MAIN FEATURES 


@ Speed continuously variable from above 78 r.p.m. to below 16 r.p.m 
positions for 78, 45, 334 and 16 r.p.m 
These features are invaluable for 
Playing old celebrity discs requiring speeds above 78 r.p.m 
Tuning record pitch to a musical instrument 
Correcting for mains frequency variations 


Pre-set adjustable ‘' click-in " 


ccurate alance eavy precision made turntabie eliminates ow and Flutter 
A ly bal d heavy fp d t | Ww F 
Unique . 3E- rinciple eliminates Rumble 
Jnique VERTICAL EDGE-DRIVE PULLEY p f R 
@ Less than 1%, change in speed for up to 13°, change in Line Voltage 
@ Large resilient 4-pole constant velocity motor 


@ External adjustment provided for precision diecast arm with plug-in shell. Fitted as standard on models 
GL50-3, GL50-4 and GL56 with the superb Goldring Variable Reluctance Cartridge No. 500. 


Diamond Styli now available at £3/15/0. P.T. £1/4/6. 


Type GL50-4 Four speed. Price £15/15/0 Type GLS5S Four speed Price £12/12’0 
110-250 volts, 50 cycle. P.T. €5/2/7 110-250 volts, 50 cycle ess pick- PT. 40/i 


up and arm 


/ / 
Type GLS6 Fo 5 
Type GL50-3 Three speed. Price £15/15’/0 " ra : te £16 16 0 


110-250 volts, 50 cycle with pick P.T. £5.9/2 
100-250 volts, 40-60 cycles. P.T. £527 up arm and cartridge number 500 
The above are not fitted with groove location device The above have groove location device 


Sole Concessionaires for Great Britain and the British Commonwea th 


GOLDRING Manufacturing Company (Great Britain) LTD. 


486/488, HIGH ROAD, LEYTONSTONE, LONDON, E.iI. LEYtonstone 1252 & /08! 


OHMS? 
RATING? 
TOLERANCE? 
»eee. it’s easy with LAB 


Continuous Storage Units 


Thousan nt Storage Units are 
daily solving the proble: f control and storage of the 
great rans {1 tol ny and capable of 
stpring up t parate re ors, LABpak make 
peedy. Now that 
Ceramicap tal nd Wirewound resistors have 


selection 


been adde o the ! range, the usefulness of 


I ABpak 


FREE with any purchase of the LABpak range 
these units are the cor 


ny te answer to the torage 


problems of small prod laboratories, et 


MAKE UP YOUR ORDER TODAY 
— DELIVERY EX-STOCK 


All LABpak resi 1 ! ohn ilue, fr 


lavas j i; 


tion unit 


iting al 


ction 


The LAB Continuous Storage Units are available from your 


normal source of supply, but more detailed information and 
literature can be obtained from 


THE RADIO RESISTOR CoO. LTD. 


50 ABBEY GAR t Oo N N.W.8 


Te phe Ma Vale 5522 
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SMITH’S FOR 
TECHNICAL BOOKS 


Books on radio theory, pra 
tice and maintenance for the 
beginner and books on new developments in 
circuit design, new components, methods of 
ipplication, and the established text books 

ei through 

th’s shop or i 

t , ” Star ei, 
notin stock "ed ep, 
1 and 


in be quickly hy Sup “an 


Head Office 


ic 


W. H. SMITH & SON 


FOR BOOKS ON ELECTRONICS 


Head Office: STRAND HOUSE, LONDON, W.C.? 


iF YOU tive in THE NORTH 


L.H.F. of MANCHESTER con supply from STOCK all your 
QUALITY AUDIO EQUIPMENT requirements 


AMPLIFIERS: 


every leading make _ inclu- 
ding the new 


R.C.A. HIGH FIDELITY 


a truly magnificent piece of audio engineering. 


LOUDSPEAKERS:—All the 


range; Pamphonic; 


Wharfedale 
Tannoy; the Goodmans 


range; Barker; etc., etc. 


GRAM MOTORS:—ali types, including 


the Lenco, and the Garrard RC90 
s such as AM FM Tuner Units, Radio- 
nets. T ipe Recorders & Microphones. 
FINEST DEMONSTRATION FACILITIES IN THE ?ROVINCES 


HIRE PURCHASE AND CREDIT TERMS 


LANCASTER HI-FIDELITY CO. (“%%"*) 
144 OXFORD ROAD, MANCHESTER 13 


Bus route: 41 or 42 (ask for Roxy Cinema). 


if coming by 
r drive towards the University 
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FREQUENCY SHIFT 
TELEGRAPH TERMINAL 
EQUIPMENT 


Designed to work in conjunction 
conventional receivers for the reception i 
dual diversity, of wide or narrow ban 
trequency-shift and on/off, or reversed on 
off, hand or automatic radio telegraph an 
teleprinter signals. Up to 85 db of rap 
variation if input signal level can be 
accepted with frequency-shift working, and 
up to 35 db with on/off or reversed on/ofl 
vorking. Keying speeds up to 200 bauds 
can normally be handled—this range car 
be extended if required This versatile 
receiver is also suitable for use with the 
new 50 c/s Pilot Carrier frequency shift 
system. 


with 


a 


A.T.E. Telegraph 
Equipment 


TELEGRAPH DISTORTION MEASURING SETS 


f 


Phi juipment ts available either in portable form or arranged ! 

width rack mounting There are two units cach 18) ‘ 
Either may be used independent! 
combination to cover a 
ntertere 
eption 


x | both mains driven 

f rtain tests or both may be used in 
mprehensive series of tests. These tests, which need not 

normal transmission, cover transmission and = re 

transmitting unit can send perfect or distorted signals at any 

1 from 20 to 80 bauds. It can generate reversals and character 

titions and incorporates a 100 character test message sender 


of this unit is its use as a relay tester 


idditional feature 
working 


I'he receiver unit indicates the distortion on a 
it interrupting the service Each element of a start-stoy 
§ separately on the CRT which produces a spiral um 


na app ars 
‘ suitable for operation at speeds from 20 to 80 ba id 


display 


Details of these and other telegraph 


REGENERATIVE REPEATER 
D i equipments wiil gladly be sent 


* \ mains operated, start-stop, five unit code equipment esigned 
f in both radio and line teleprinter circuits to regenerate and pm vequest 
it also arranges for the automatic insertion 


listorted signal 
spurious signal 


ngth stop-clements and the rejection of 


AUTOMATIC TELEPHONE & ELECTRIC COMPANY LTD. 


(RADIO & TRANSMISSION DIVISION) Strowger House, Arundel Street, London, W.C.2. 
TEMple Bar 9262. Telegrams: Strowgerex London Strowger Works, Liverpool 7. 


Te le phone 
AT1 466) -8Xi07 
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STEEL MET ( z mM 
SUNDRIES ER an 4S WITH aa INIUM PANEL 


PING FRC 
: : aa 
).30 4 Mere ; 
; A 76 16 
6 
613 Valve Base w 10 ’ 
SMALL STERI TEST METER CASHES WITH ALU- 
40 4H A “_— MINIUM PANEL 
124 ‘ 
8 
10 
p 
ANDARD STEEL CASRS WITH ALUMINIUM 
f 9 PANE 
9 € , 
aK ¢ ¥ v on , ie 
86 26 5 
41 ¢ 
mM Y 8.W.G. ALUMINIUM CHASSIS 
4 96 
{ ‘ avy 4/2 i 10/4 
76 8/6 ‘ 11 
94 12/6 
' 46. Ne Bé 
8 6.W.G. STEEL CHASSIS 
B46A. New boxed 10 9/8 , 
10/3 2/6 
hiVRLA FULLY DRILLED CHASSIS FOR WILLIAMSON 
86 AMPLIFIER 27/6 
@ ELLISON MAINS G.2.C. OSRAM 612 AMPLIFIER DRILLED 
CHASSIS 
TRANSFORMERS i” 
OSRAM 912 FRONT PANEI 14/6 
@ TELETRON COILS PANL "' CRACKLE PAINT, BLACK 


@ H.P. Facilities available on orders for £10 or more. 


@ Promptest possible delivery to any part of the world. 


@ Expert advice without bias or obligation. 
@ Guaranteed satisfaction and a fair deal at all times. 


bps Thursday | p.m 


METERS 


LARGE AND VARIED 
STOCKS AVAILABLE 
FOR IMMEDIATE 
DELIVERY 


EXAMPLES OF TYPES AVAILABLE IN 2tin 
FLUSH PATTERN MOVING COIL INSTRU 
MENTS (as illustrated) 


AMPERES D.c Fy do Ge Dy 1G> Ve a Oe 

30, 50 

MILLIAMPS 1, 1-0-1, 0-5, 10, 15, 20 

>» 2 50, 100, 250. 500 

MICROAMPS 25, 0-50, 100, 200, 2 > 

404 SO 750. 5 o/ 100-0-100. 250-0-250 

500-0-500 

AMPS. R.F. 0-1, 3, 5, 10, 15, 25, 30 

VOLTS D.c. 0-1 5, 10, 15, 25, 50, 100 

250, 500, 750. 1.000. 1.500. 2.500 

VOLTS A.c 5, 10, 15, 25, 50, 100, 250 

500. 75% 1 Oo 

pply nete w N-STANDARD CURRENT 

and V LTAGE RANGE any specification. DELIVERY 7-14 days 
MOVING IRON, THERMO & ELECTROSTATIC INSTRUMENTS 

2UARI Fl us ii ROUND FLI SH AN! INDUSTRIA 
INSTR Mme YVAILABLE F PROMPT DELIVERY 


ANDERS ELECTRONICS LTD. 


91, HAMPSTEAD ROAD, LONDON, N.W.1I. 
Telephone: EUSton 1639 

Suppliers to Govt. Dep's., B.B.., Tech. Colleges. 

Leading Manufacturers & Research Laboratories 


TAPE-RECORDING EQUIPMENT % AMPLIFIERS % LOUDSPEAKERS »% PICK-UPS % MOTORS % TUNERS 


FOR HIGH-FIDELITY ENTHUSIASTS 
© AMPLIF ho RS 


Tele-Radio Williamsor £25 0 0 

Tele-Radio Willia £2915 0 

T Ra PAL. Pre-amp £616 6 

Tele-Radio PAL ? C 268 i8 6 

Osram 9 ios 

Pre-Amyp pense Uuit £23 19 O 

Kit 2, with Passive Comp. Unit £21 14 O 

Mullar K £15 0 0 

. — 

® LOUDSPEAKERS 

ORS 

A ‘ eo 65 ~«(0 
£1313 0 


WHARFEDALI 


27 9 1 2915 0 
£7 0 £210 5 0 
“£7 9 1 £1710 0 
£8 3 3 £17 00 
£8 1 6 £1710 0 


GOODMANS K ote 


® Pick- U ps. Motors, Autochangers 


£5 7 56 

Mx #615 7 

2' ee 

As a 1 5 
At au 0 0 

A l 7 0 

2 3 

1 

4 


TELE-RADIO (1943) L 


189, EDGWARE ROAD, LONDO: 
Telephone: PADdington 1155 


MODEL "S” FOR 
STRIP WINDING 


ALSO MANUFACTURERS OF 
AUTOMATIC AND HAND 
COIL WINDING MACHINES 


ETA TOOL CO. 


29A WELFORD ROAD, LEICESTER 


Phone jie 


1956 Wrretress Worip 


TYPE G.M. 4530 is recommended where high sensitivity 
is required (max, gain 10,000 X) for general laboratory use. 


Frequency Range 0 - 200 by s (—3dB) for sinusoidal 
voltages. ( Acs for pul voltages 


Attenuators /:/ to 300: ] in 6 steps, symmetrical 

Gain Max 10,000 X 

input Resistance (vnsiant /Ma 

input Capacity Ma O pf min 20 pf 

input Voltage (10 voll Pp Lp. max 

Output Voltage 451 voll p.tp. max 

Output Impedance /-/0 

_ (Made in Holland) internal Calibrating Voltage /0( mV to 10 V in? steps 


New D.C. Amplifiers of High Stability 


TYPE G.M. 4531 has been designed to operate 
- with moving coil pen recorders e.g. Kelvin & Hughes 
ade in Holland) 


Frequency Range / ) Kes (3d B) 
Gain Max 200 X continuously variable 
Input Wa and 45 pf 


Output Max /00 volt 
Output impedance 50 - 200 0 (dependent on load conditions) 
Built in Shift Voltage | 250 volt 


technical data on request to the Insirument Department 


a. PHILIPS ELECTRICAL LTD 


WE’7/ INDUSTRIAL PRODUCTS DIVISION 


CENTURY HOUSE SHAFTESBURY AVENUE LONDON: WC) 
PMIOI43 


CTONE 


5-10 
MULLARD 
AMPLIFIER 


s remarkable deve opment will meet the Ost exacting hig 
fidelity requirements at an extremely low price 
Meticulous inspection at eact stage ensures that the Spe 
Mullard 5-10 Amplifier fully meets Mullard specificat 
two INPUTS 
r tuner, microphone, etc., and one for pick The 
pick t hes two switch positions for equalisatior LLP. and 
andard Plug-in equalisers are available to suit various pickups 
CONTROLS Sesides the aput and equalisation selection switct volume, treble and bass controls are provided The 
ontrol is continuously variable from 10db to Odb and the bass lidb to 5db 
MAXIMUM OUTPUT POWER OUTPUT for pre-amplifier 
15 wates 300 volts at 12 milli-amps. 6.3 voles ac 2 amps 
HUM & NOS OUTPUT IMPEDANCE FREQUENCY RESPONSE 
referred to 10 watts 15 ohms 


0.5db 10 c/s to 20,000 c/s 
Send for leaflet. 


SPECTO LID. Vale Ad Windsor 


Price £18.18.0. Pickup Equaliser Plug 12/6. 


44 WireLess Worip JANUARY, 1956 


MICROPHONES & RE- 


rRANSMITTER/RECEIVER No, 22 CEIVER HEADGEAR 


mc-8 mk mplete with all valves, power 
pack for 12 v. D.« both installed in a carrier Assy. No. 2 (ZA 2905) con- 
headgear and microphone assembly All in sisting of 100 ohms impe- 
excellent condition, very economical current 
consumption Ideal for mobile us¢ dance MC headphones, Tan- 
Price £11/15 eacl Carriage 20 extra noy high power microphone 


JOHNSON’S VARIABLE CONDENSERS 18/— each 


Pype 1OOED20 split 100p! 000 vy. Price 1] Precision 
Type 100E20 single 100pF 2,000 y. Price 6 U.S.A. 
[ype 250] izle 250p! WOv, Pri 7/6 ANALYSER 
ype 500! ngle 500pF 2,000 v. Price 8 20,000 Q/N 
a movement 60 
lype 5OOI ingle 500pFk 3,000 y. Price 17/6 microamy 
A.c./d.c. volt 
METERS up to 6,000V 
- Amps up to 12 
‘ . } 1),¢ n.f nd 426 imp Onn 
O-101 1). { 7/6 ip to 60 M/t 
O~] ID.< i 6/6 Decibel | 
—_ — a to l¢ Wooden case 9 10 5in. with leather 
0-300mA D. if > 6 handles and leads compartment. Invaluable for Tele- 
0-15 v. AC round 25 vision Engineer Few only. Price £12/10/- 
GOVT. SURPLUS VALVES. New—original box 
tested. RK60 15 VR53 6/6, VT120 3/3, VT238 3/3, 
HALLICRAFTERS Vibrator-Dynamotor Power ID8 6/6, IE7 5/-, IG4 6/—, IQ5 7/-, IT5 7/-, 2X2 4/6, 
Unit. Input 12y itput 250v 70mA d.c, and 350v sABGT 4/6, 5Z4 8/-, 6A3 8/-, 6K7GT S/-, 6N7 5'9 
lo5mA d.c, Brand new in original overseas packing 6Q7GT 8/3, 6SA7 7/6, 6SC7 7/-, 6SK7 5/6, 6SR7 8 
Ideal for mobile trar iver Price £3, Carr. 15 6SS7 7/-, 7C5 7/6, 35Z4 7/6, 866A 14/—, 1613 (6F6) 6/6 
ill post fr 
WILCOX-GAY Crystal Multipliers, type MI j > \ wT ' MAIL ORDER 
194684 for R.C.A Transmitter type ET .4336, ir oe I 7 EL EC | R | ¢ DEPT 
cluding (1) 807 val Prand new £2/5 Carr. 15 156 ST. JOHN’S HILL - LONDON « S.W.iI1- 


A MAGNIFICENT r= 
RECORDER Valnadio 
13 CHANNEL 


TUNERS 


NOW AVAILABLE TO THE 


HOME T.V. CONSTRUCTOR 


Suitable for home constructed receivers— 
including “The Wireless World’’, AF 


view ” “Teleking”, “Premier’’, et 
Complete with fitting instructions 


Bracket for fixing tuner to cabinet 2/6 
; possibl , SPECIAL OFFER 
le - os Cyldon 5 chanr band | tuners 
HAL F-TRACI (2.10. OQ incl. valves ECC8! & EFS8O, 
LCE rders , €1..5.O less valves. 1I.F. output 9.14 mes 
SERVICIN«¢ BY FACTORY TRAINED ENGINEERS 
SUPER-VISION LIMITED 
EXCEL SOUND SERVICES LTD. (Dept. W.D.U.) 136. High Street, Teddington 
Garfield Avenue, Bradford, 8, Yorkshire Tel.;: 45027 Middlesex. Te Kingston 4393. 


Piease PRINT your name and address 


Pe ee 
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fim {\Y/ repLacemENTS AADCOL 


Lise: 
(Regd Trade Mart) 


SOLDERING INSTRUMENTS 
The mon COMPLETE & ALLIED EQUIPMENT 


SETHE TV¥ COMPONENT REPLACEMENT >? ULL 


= : SERVICE in Great Britain 
ee: 


Over 2,000 different Line Output Transformers in 
stock 


TULL 


All types of TV Controls, and special sliders 
Please state value and type when ordering. 


LULL 


ILLUSTRATED 


Frame and Line Oscillator transformers for = 


DETAOGHABLE 
nearly every type of television set. = 4” BIT MODEL 
With the increased demand for MS4 Silicone = usey Se, 66 
grease for applying to the glass of E.H.T. rectifiers, = 
on sets using 12 Kv. and over, we are pleased to = Protective 
announce a reduced price of 9/- a tube including = 
packing and postage = Shield 

= List No. 68 
IMPORTANT—Please do not = 
send line output transformer ’ = 
any other time base transformer for 
rewind before making prior en = 
quirtes Most of our new tran = 
VT, formers are as cheap as rewinds. WING 
direc!’ Handbooks are still available ac | /- eact 
| JREPLACEMENTS 
134/136 LEWISHAM WAY . NEW CROSS -SE.14 
TiDeway 3696-2330. Telegraphic : FLIBAK, London, S.E.14 
~ 
QUALITY “Stanley COMPONENTS 
A.M. F.M. Hi-Fi 
Just four examples: 
SET OF F.M. TRANSFORMERS, comprising |st 
and 2nd 4I.F. and Discriminator, complete with 
recommended circuit and alignment procedure 
17/6 per set. 
HIGH FIDELITY OUTPUT TRANSFORMER. 
Guaranteed frequency response within | db, 10-25,000 
Output 3.5 or 15 ohms. 32)-. 
MAINS TRANSFORMER. Fully shrouded. 
Suitable for Mullard 510 Amplifier, etc. 25/6. 
A.M., LF. TRANSFORMERS. 455475 kc’s., 
Q 120. Permeability tuned with fly leads, 7/6 per pr 
All STANLEY material is guaranteed for 12 months 
CASH WITH ORDER OR C.O.D 
Buy direct from the manufacturers and save pounds 
and ensure entire satisfaction 
Have you had details of our High Fidelity Amplifier. ? 
Send for our complete cata'ozue to Dept. W CATALOGUES HEAD OFFICE SALES & SERVICE 
STANLEY SOUND & VISION PRODUCTS LTD. ADCOLA PRobucTS LTD. 
STANLEY WORKS, THE GREEN, GAUDEN ROAD, TELEPHONES 
Phone: Brookwood 2233 LONDON Ss Ww 4 
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VHF /FM * AMAZING SELF-BUILD 
BROADCAST *" a ee FURNITURE 


. Anyone can make it! Saves 
Pounds! No skill, no special tools! 


RECEIVER ‘hink ofit! High-grade furniture | samy iw 
i's SOLID OAK 


mainly in SOLID Oak, Walnut, 
r Mahogany—for about half the 


| 
A t yrdinary furniture! Our 

a. Ad { . 0k tells vou just how it’s 

done , iow to save pounds with wonderful 

K needed t crewariver 
Can @5 

vely things 

ir Needlework 

itchen Cabinet 


Send tor payee FREE pre in colour 


sassy terms 
t to know 
Send for 


© <You MUST riko THIS BOOK | Supers 
og NPY. | QUALITY 


Please send me free book 


fier £14 100 


421 0 | ADDRESS 


416 0 . (wee 
aii i7 y J 


" P 4 P ‘ 42 0 
we 43 0 
FURNI-KIT: 
MARLBOROUGH YARD, WN 19, evening 4 * H 
ae LUXURY SELF-BUILD FURNITURE ! 


BEL SOUND PRODUCTS CO ARC. 5078 J Dept. wee 29/31, Wright's Lane, Kensington, W.8 
Parts fit like magic! No skill needed! 


Sound Reading! 
ST TRANSFORMERS 
SOUND REPRODUCTION by G. A. Briggs 


Third edition, second impression, 368 pax oe ee / : COILS LARGE OR SMALL QUANTITIES : 
Sulina, Ore a 2 R NQUIRIES 
excillog rine cor H | ‘CHOKES TRADE ENQU ES WELCOMED : 
exceed 3 176 ree) XS : SPECIALISTS IN : 
LOUDSPEAKERS he WV) PIANOS, PIANIST3 AND ! FINE WIRE WINDINGS 


bow of ¢ f SONICS by @. A. Briggs 
by G. A. Briggs 


syste 


JIATURE TRANSFORMERS, PICK-UP 
K AND INSTRUMENT COILS, ETC 


New 4rh f v2 age 4 hance 5 ory, Cor ° M IMPREGNATION TO APPROVED STANDARD 
itlusera P 


wiekan,ioutneakery yDeted —Acpinca, Fouh, fone and To " “ELECTRO- WINDS LTD. 


nest Renstual bial. Wanal ante Wharfedale Wireless Works Ltd 123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY : 
exceed M ‘ Bradiord Rd, idle, Bradtord, Yorks - JE 2261 ‘T. 1933 = 


L. WESTWOOD - 46 GEORGE STREET - OXFORD 


BEE: RADIO COMPORERTS AND ELECTRONEC EQUEPREERT WE 


TELE PHOWE OxFORD 477863 


JANUARY, 1956 


Export enquiries welcomed 


TAPE RECORDERS 
GRUNDIG TK12 70 gns. 
GRUNDIG TK5 45 gns. 
GRUNDIG TK819... 95 gns. 
GRUNDIG TK820 


98 gns. 


76 gns. 
80 gns. 


oe 
FERROGRAPH 2A 
N 


VORTEXION 2A 
VORTEXION 2B 


The following Recording 
are available from stock 


1,750fe. 1,200f« 


Tapes 
600ft 


FERROGRAPH | 
£3/3/- 

FERROGRAPH 26,9 

GRUNDIG BASF 25/- 

SCOTCH BOY 21 


21 
22/6 
21 
PURETONE 
FERROVOICE 
SOUNDMIRRAOR 


Long Playing Tapes now in stock 


RECORD REPRODUCING 
EQUIPMENT 


COLLARO TRANSCRIPTION 
Model 2010 PX 9 9 
RCS54 
554 Unit 


4i3 17 0 
o7o0 


Wiretess WorLD 


immed ate delivery from stock 


GARRARD UNITS 
RC8OM AC 


RCBOM AC/DC 

301 Transcrip 

Type TA/AC 

Type TA/B with Decca 
heads 


CONNOISSEUR 


Variable 3 speed 


SPEAKERS 


£99 PLESSEY 


iin. 15 ohm 


W.8. STENTORIAN 


HF.610 

HF 812 

HF.912 

HF.1012 tapped coil, 
37.5 0r 15 ohms 


GOODMANS 


Axiom 150 Mk. II 
Axiom 102 
Axiom 101 
Axiom 22 


WHARFEDALE 


wiscs 

Super 12CS/AL 
wi2cs 

Golden 10 CSB 

Super 8CS/AL 
Super 3 

Bronze |0in 

Bronze Bin 

W.B. Crossover Unit 
W.B. Tweeter Unit 


4 
Kelly Ribbon Tweeter €12 12 


TEST EQUIPMENT 


AVVO 


Mode! 8 
Model 7 (latest) 
Uniminor Mk. ti 
Electronic Meter 
Wide Band Sig Gen 
Valve Characteristic 
Meter Mk. ill 
D«< Minor 
10kV Multiplier 
Mode 
Carrying Cases for 
Models 7, 8 and 40 


for 


oc oc oo escoosce 


ADVANCE 
H.1. (Sig./Gen.) 
E.2 (Sig./Gen.) 
; Pt 
| 
COSSOR 


Oscilloscope 1035 
Oscilloscope 1052 
Volt 


4120 
4104 
Calibrator 1433 €18 
TAYLOR 


All new Taylor Test Gear 
stock, 


PICKUPS AND PLAYERS 


ACOS DECCA 
CONNOISSEUR, 
RANTI BJ 
PHILIPS 


COLLARO 
LEAK, FER 
GARRARD 


ecooow---oco 


laco 


MODERN ELECTRICS LTD. 


164 Charing Cross Road, London, W.C.2. 


Tel.: TEMple Bar 7587. 
Covent Gdn. 1703. 


Cables: Modcharex, London 


Prompt attention to post crders 


MICROPHONES 
s 


Mic 22 (Crystal) 

Mic inserts for above 
Mic 33-1 

Mic 35-1 (Crystal) 


LUSTRAPHONE 
M/C High Imp 
LFVS9 Dynamic 

RESLO 
URA Ribbon 
RVA Ribbon 
VMC (low imp.) 


FILM INDUSTRIES 
Ribbon 


MICROPHONE mee y 
Floor, 3 extensions é 


Table Stand ai 


LEAK AMPLIFIERS 
TL.10 complete 
Point 1, TL.12 
Point 2, TL.25 

QUAD, Mk. |i 

MULLARD 

E.A.R. 4 wate 

TRIX 4 ware 


ALL GARRARD, CON. 
NOISSEUR, DECCA and 
COLLARO HEADS, 
SAPPHIRE and DIAMOND 
STYLI for the above HEADS 
NOW AVAILABLE 


REGO. 


ELECTRICAL INSULATING ~ 


a 


* LAMINATED BAKELITE 


——* S.R.B.P. COIL FORMERS 
————_————— x MACHINED 


AND PRESSED 


COMPONENTS 


—~% VARNISHED CAMBRIC 
SLEEVING 


ge 


AND 


in all PROTO RTE 


Leatheroid—Sheet, Roll and Tape 


Laminated Bakelite—Sheet, Rod and Tube, ihe 
Sheet, Rod and Tube ir 
Presspahn—Sheet, Roll and Tape 


Glace Cotton, Rayon and Glass Fibre 
all Unvarnished and Varnished, Nylon 
and Terylene (both Unvarnished) 


Varnished Fabrics and Tapes—Cambric, Nylon, 
Silk, Terylene and Glass Fibre 


Interleaving Papers and Composite Insulations 
Mica-punchings in all qualities 


* MICA PARTS AND MATERIALS 
* LEATHEROID, PRESSPAHN IN 
COIL AND SHEET 

% FIBRE GLASS LAMINATES AND 
PARTS 

VULCANIZED FIBRE IN SHEET, 
COIL AND ROD 


The ‘Delanco’ range ot materials includes: 
Vulcanized Fibre—Sheet, Rod and Tube 


Ebonite- 


Sleevings 


Write for the ' Delanco’ catalogue 
specially prepared for the Electronic 
Engineer. It will be posted by return. 


Ter 


lene us a registered trade name of Imperial Chemicai Industrie: Lid 


ANGLO-AMERICAN VULCANIZED FIBRE CO. LTD 


CAYTON WORKS - BATH STREET: LONDON - E.C.I. CLE 327! “PROMPSERY, 


Grams 


LONDON 


ASK ARTHURS FIRST 


Valves and C.R.T.s in great 
AVO METERS IN STOCK 
Avo Model 7 
Avo Model 8 
COSSOR Osc 


variety 


£19 10 O 

£23 10 O 

£120 0 0 

COSSOR O: oscope 0 

ADVANCE AND TAYLOR? K 

LEAK TL/10 Amplifier 
Pre Amplifie 

LEAK F.M nit wit 

f 


£104 0 


sin STOC 
428 7 


£33 15 
£419 7 


421i 0 


Supply 
JASON F.M. Unit witt 


é LOUDSPEAKERS, RADIO, 

Mulla 5 0 TELEVISION, RECORDERS 

Gere 10 9) AND RECORD PLAYERS OF 
is LEADING MAKES 


VALVE MANUALS 
, 10 


» be 


pRoPs ARTHUR GRAY. LTO 


GRAY HOUSE, 150-152 CHARING CROSS ROAD, LONDON, W.C.2 
TEMpie Bar 5833/4 a 47¢é TELEGRAY, LON h 


WorRLD JANUARY, 1956 


Build this exceptionally 


=" ate AQ/6 


without any radio knowledge whatever 
‘ Ha uck-cra 


worth the 

Il parts, plane -every 
st nut and bolt, 49/6 
or send 2 


yrders des 
y relur aretu packed 
Mail Order Only 


stohed t 


Mail OrderOnly 


CONCORD ELECTRONICS (Dept. w.w.2) 
39, Queens Road, BRIGHTON, | 


PRE-SET CONTROL LOCK 


1HE KNOB-LOCK | Ck YY 
ENGINEERS 


phone SUT 3038 & 5666 


SUTTON COLDFIELD ELECTRICAL 
Reddicap Trading Estate, Sutton Coldfield 


of F.M. Tune 
S'het, Battery $ 


circuits, switching cir 


| 16mm 

indard 
s, Amperage 
tages t 


L.E.S. BULBS 


LITY 


VITA 


SPECIALISTS IN R.F. COILS 


418 BRIGHTON ROAD, SOUTH CROYDON, 
SURREY Tel. CROydon 5149 
PROTOTYPE, DEVELOPMENT & BULK WAVE-WINDING 
OF HIGH “Q" COILS, COIL PACKS, ETC. 


pone sa swor r erning t published circuits ir 
WIRELESS WORLD PRACTICAL WIRELESS RADIO CONSTRUCTOR 


ts and Drawings 74d. on request) 


M. _ *BAND II! 
TUNER CONVERTER 


JANUARY, 1956 WirELess WorLD 


—="**You can rely on us” 


Stockists of all Radio and Electronic components 
for manufacturers. laboratories, Educational 
authorities, and the amateur. 


Stockists of Bulgin, Denco, Hunt, T.C.C., Belling and 
Lee, W.B., Whiteley, Wharfedale, ete., ete. 
Mullard 510 amplifier and G.E.C. 912 amplifier—all 


parts stocked and available on H.P. 


Taylor and Avo instruments from stock. (H.P. terms 
available.) 


RADIO SERVICING COMPANY 


82, SCUTH EALING ROAD, LONDON, W.5. Telephone: EAL. 5737 


Nex South Ealing Tube (TURN LEFT) 9 to 6 p.m. Wed. | o'clock 


*% '4 ranges AUTOMATIC CcCOiL 
* Linear scale WINDING MACHINE 


atte ccna Cype Al/1. (25-50 S.W.G.) Type Al/X. (19-46 S.W.G 


mane eperatien Chis machine is the most modern on the market and it 


possesses many exclusive refinements including 
Condenser leakage 


test @ Dustproof construction throughout 
@ Provision for winding up to four coils Sa $- 


Internal standards of simultaneously 
! @ Micrometer traverse setting 

@ Wire Gauge Indicator engraved with 
*® Fully guaranteed various wire gauges to which the 
machine can quickly be set 


The MODEL CRS5O @ All steel! parts are either cadmium 
BRIDGE measures from or chromium plated 
10pF to 100 mFd and from 
| ohm to 10 megohms i @ Instantaneous re-set counter reading 
curceen vances, having 6 up to 100,000 Turns 


total scale length of 120 @ Entirely new Wire Tensioning Stand 
fication of balance is given by a magic eye fed from a high to hold two reels of wire 
ga pe ode amplifier. Designed for bench use with case and pane! of eS 
ee!, finished black crackle. Complece with valves and instructions We will be pleased to 
f ise fram A.C. mains. ONLY €7/186 - plus 4.6 carr. packing end you an illus 


sGso SIGNAL GENERATOR covers 100 kes to 80 Mc's in six trated leaf- 

ange fundamentals (not harmonics), modulated or CW Uses er 

ype EF9| vaives and SenTerCel reccifier Mains transformer fos) 

The directly calibrated scale length is greater than 60 inches. In olive ulltechmecal 

ase Yin. x I3in. « 4in. with front panel of green Perspex en Necification 

t ONLY £8 10 .-, plus 6 - carr. packing 

vvso VALVE VOLTMETER measures up to 250 volts A.C., RF 

| ) with input impedance of || meghoms. ONLY €7 19/6, plus 
| Seeuniamiies 


piving a 


request 


Piease send a stamped and self addressed envelope for further details 
sent by return post H.P. cerms available. Callers only—Charies 


| Britain (Radio) Led., 1) Upper Saint Martin's Lane, W.C.2 
| shin nb tl atiladet OFECTRIC [rp 


GRAYSHAW INSTRUMENTS 73 UXBRIDGE ROAD, EALING, LONDON, W.5 


| PARK STABLE YARD, LEYTON ROAD, HARPENDEN, HERTS. Eoling $322 


- QO 


—_ 


HIGH QUALITY TAPE RECORDING 
EQUIPMENT 


TAPE DESKS AVAILABLE 
Model 5D king 

Mode! 5C 

Model 58 

All with two 


Three heavy duty 


HALF TRACK HEADS AVAILABLE 


SCREENING CANS 
All Mumeta 


STEREOPHONIC HEADS 


»uitable 


Price £14 10 


SUNDRIES 


Trade supplied 


BRADVMATIC LIMITED 
STATION ROAD ASTON BIRMINGHAM 6 
Pho kA ” , ma Birminghan 


Send for Lists 


EDDYSTONE COMMUNICATION RECEIVERS 


419 0 0 
£23 0 
£6 
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The 
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Specialists 


SERVICES LTD., 


COUNTY ROAD, LIVERPOOL, 
Telephone: AINTREE 1445 ESTAB. 1935 
Branch Address: MARKET CROSS, ORMSKIRK 


JANUARY, 1956 


Trrttiififttftitttt ttre 


HANNEY or BATH 


OSRAM 9 ‘ 55 PARTRIDGE 
t Da , 5/6; 0 t trat 85.6 


MULLARD 510 


£1414 
WILLIAMSON AMPLIFIER. A 


MAXI-Q-DENCO F.M. FEEDER UNIT 
6 t 12/6 


COILPACKS 

42/8 

! 20 

WIDE ANGLE COMPONENTS 
144 6 


41/2 
21 


TEPER IIT LI ee 


L. F. HANNEY 


77 LOWER BRISTOL ROAD, BATH 


Tel 38Il 


CLEVELAND TV CONVERTER 


or Commerc a! Programmes at wi)! 
ype Retail Price 
710. 


REBUS CONVERTER 
| a plea g. eg 
ney Maste ‘ 
: ated two valves 277 
Retail price «9 
hag we also remind you we are stockists of Bands | and Ii! and 
aerials by Wolsey and Aerialate 


Send for our current monthly bulletin of Replacement 
Radio Radiogram chassis, Tape Recording equipment, etc 
' Trade Only Supplied 


V.E.S. WHOLESALE SERVICES Ltd. 
Dept. (W.W.), 11, Gunnersbury Lane, Acton, W.3 Tel.: ACOrn $027 


STEEL Teen eeppripenamapnagiapagaael 


THE WORLD’S GREATEST BOOKSHOP 


Hl 


*>_ FF FOR BOOKS 4 4 
NEW AND SECONDHAND 
Tech nm tical Book s 


for tram pn me Re 
and Materials, | 
Lending Library 
119-125 CHARING CROSS ROAD, LONDON, W.C.2 


Gerrard 5660 (16 lines) $e Of 6 (Thurs. 9 
Nearest Station : Tocttenham Court Road 


SUT TITTLE LTTE URE Lice 


WIRELESS WorLp 


IMPREGNATE 
your coils with ease 


BLICKVAC 


High Vacuum Impregnators meet the most stringent 
specifications and yet are easy to handle. 

Full range of models available to meet the needs of the 
large-scale producer, the research laboratory or the 
small Rewind shop 


Outstanding Features: 


@ Ease in control 
@ Ease in cleaning 
@ Elimination of vibration 


@ Unequalled flexibilicy 
and performance 


DISC, 
CYLINDRICAL 
& RECTANGULAR 


CELLS ---- 
from 60 mAh 
to 20 Ah cap 


@ Simple attachment o 
auxiliary autoclaves, 


@ Units available suitable 
for Varnish, Wax, Bit 
umen and Potting 


rl DEAC: 


Users include M.0.5 '  PERMA-SEAL 
N.C.B.. G.E.C., Pye, Mar 
coni, Metro-Vick fully patented 


if your problem 1s COIL IMPREGNATION or impregnating 
or casting with Potting Resins consult: 
BLICKVAC ENGINEERING LTD, 


Jarrow 69/7155 
Monarch 6256/8 


DETAILS FROM SOLE CONCESSIONAIRES 


G. A. STANLEY PALMER LTD 


Maxwell House - Arundel Street - Strand - London - WC2 
Telephone : Temple Bar 1610 


Bede Trading Estate, Jarrow, Co. Durham. 
96 100 Aidersgate Street, London, E.C.'. 


AUTOMATION!!! 
c HATFIELD oscillator, nor is it necessary to work near the point 
of instability 
mm NN AGNE Tl RELA A COMPLETE STABILITY, LESS THAN 0.28 of 1° 


THE OUTPUT MUST BE RESTRICTED 


to maintain the waveform, so say all the books. But not so with the 


distortion, R.M.5 
output voltage 50% greater than the H.T. voltage. | valve, | coil 
simple circuit 


TYPES 3000 and 600 


Built to specification and to stand the most 
rigid test. 


Tropical or Jungle finish 


Prototypes at short notice and reasonable 
deliveries on quantities. 


HIGH SPEED, A.C. & TELEGRAPH 
RELAYS IN STOCK 


KEY SWITCHES 


P.O. & MUIRHEAD TYPES 


ELECTRO MAGNETIC COUNTERS 
MAJOR or MINOR TYPES 
Four figures—any resistance—D.C. WKG. 


SLI DPD DDD DADA DD DOD OD 


JACK DAVIS (retays) LTD. ° 


‘TUDOR PLACE, LONDON, w.t4 
() MUSEUM 7960 LANGHAM 492) ¢ 


Oo >< oD «< SPP DODO DD OD 


Sounds incredible, but it is GUARANTEED 

Send for copy of N.P.L. report and see our ad. in April issue 
WwW W The HATFIELD oscillator is now made with 3 output 

mpedances to suit any Head on the market 45 Kes to 50 Kes 


TAPE RECORDISTS' Are you Completely satisfied with your 
record f as! Bad waveform in an oscillator can cause DISTORTION 
jue t ntermodulation, NOISY BACKGROUND due to 
component in an asymmetrical waveform and INTERFERENCE 
with radio due to harmonics beating with incoming signal The 
fundamental cannot do this! 

COIL, complete with circuit, 10/6 post free. Patent app. for 


BIAS REJECTOR COILS 
Even a small amount of bias frequency getting into the amplifier 
can cause aloc of trouble, and nearly all tape recorders need a rejector 
coil to prevent this 
COIL, complete with instructions, 5/6 post paid 
MOTEK TAPE DECKS 
The famous K6 deck; twin track, two speed, with push buttons 
and electronic braking, is a beautifully finished job at only 419/19 
Post free. Or €3 down and 12 monthly payments of €1/10/- 
TAPE AMPLIFIERS 
The HATFIELD amplifier is compiete with oscillator as above 
magic eye, less speaker, at €12/15/-. Or €2/10/-down 
COMPLETE RECORDERS 
The HERGA recorder incorporates ALL the above items together 
with a first-class crystal mike and one reel of SCOTCH BOY tape 
an attractive two-tone portable cabinet, absolutely complete « 
19 gns. Or €7 down and |2 payments of 43 


Further details and H.P. forms from 


HATFIELD RADIO 
78 STROUD GREEN RD., LONDON, N.4 


Wirecess Worip 


BUILD IN 5& EASY STAGES 
FULL CONSTRUCTIONAL DE. 
TAILS AVAILABLE 
INSTRUCTION BOOK 3/6 POST 
FREE ItWCOLUDES BOTH 
DESIGNS 


OONSOLE CABINETS FOR 14°, 16° AND 
17” TUBES PRICE £12.12.0 
Hil Terms I uw l44 ind & month 


Otc, 


PREMIER RADIO CO. 
207 EDGWARE RD., LONDON, W.2 
Telephone: AM Bassador 4033 and P ADdington 3271 


JANUARY, 1956 


Vou can build 
these NEW 


PREMIER TELEVISORS 
13 CHANNEL-DESIGN No.1 


fr quly £34°9°7 


PLUS COST OF C.R.T 


5 CHANNEL—DESIGN No. 2 
FOR ONLY £30°0°0 pxuscostor ort 


CASH O 


ii nd 
Month payn 


rr 


£4( 


Two speeds 7) and 3/in. per sec. playing 

time of | hour and 2 hours 

Standard 7in. reels 1,200ft 

Drop-in tape loading 

Positive brakes, no tape *‘ spilling "' after braking. 


Fast rewind forward or reverse without removing ‘ape. 


One knob deck operation. 


Amplifier may be used for gramophone or microphone purposes giving 


high-quality reproduction 
Superb reproduction of pre-recorded tapes. 
Microphone compartment 


Complete with ree! of Scotch Boy tape 1,200ft.), spare reel and 


Acos type 33-1 microphone 
Latest type Lane Mark 6 Tape Deck 
Dual input channels providing mixing facilities 


ALUMINIUM CHASSIS 
Brigh’ 


ade [row Aluminium with 


M PANELS (6 sw 


3 


ALUMINIU 


18 
# 
- 


48 


ILLUSTRATED LIST AVAILABLE 
GIVING FULL DETAILS OF BUREAU 
TYPE CABINETS 


3 AND F.M 
AVAILABLE 


A RANGE 
AERIALS 


OF 
is 


BAND 
NOW 


Air spaced co-axial wire, 19 per yard 


Ferrite Rod Aerials 
Medium Long Wave 


Medium 
129 


Teletron 


Wave &* 


PREMIER VARIABLE IMPEDANCE 
MATCHMAKER ' M.O.15 OUTPUT 
TRANSFORMERS 


MINIATURE TUNING CONDENSERS 


69 


207 EDGWARE RD., LONDON, W.2. 


& Detachabie lid and 
control cover 
*% Control panel finishedin 


tape deck 
*% Elliptical speaker of the 


matching colours with the 


latest type 7in.  4in 


*& Magic eye recording level indicator. 


RECTIFIERS 
L.H.T. Pencil Type 8.7 


a 
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eo 


LT Type Full Wave 


BARGAIN OFFER 


DARK SCREEN FILTER (N TRIPLEX 
18 14” SUITABLE FOR ALL TUBES UP TO 
17 10 PLUS PACKING & POSTAGE 1/64 
LATEST TYPE RUBBER ESCUTCHEON SUITABLE 
FOR 17 RECTANGULAR TUBES AT A SPECIAL 
PRICE 10 PLUS PACKING & POST 1/64 


GLASS 


or 


ACCUMULATORS 


y famous maker 


LOUDSPEAKERS 


ELAC ELLIPTICAL 7in. « 4in 


M 


ving Col 
Ma 
00 obma field) with 
PLESSEY * dia 
p. (60 hine feb 
PLESSEY 1 0ir 
GOODMANS —| 
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' if 


PREMIER RADIO COMPANY 


PREMIER MAINS 


primar 


TRANSFORMERS 


Ai es are tapped for 200-20 o% 4 


SP175B 
SP450A, 
SP351A 
sP382, 


SP426A 


ET rite 
4 ¥. tapped 2 ¥ 

EMT. TRANSFORMER, pr 
4 . lary 4K and 


EMT. TRANSFORMER, ; 
ndar Ky 


PUSH-PULL OUTPUT TRANSFORMERS 
hrs 6. post tree 
Tim BRAND NEW COMPLETE WITH 


£2/19'6, post and carriage 
METER RECTIFIERS. Miniature type with 
698 aid 
MAKE YOUR OWN ROD AERIAL 
bi 
constructions 
suitable for 
Price 6, 


Ferrite rod x &in., complete with 
| details These 
medium and 


plus pkg 


PORTABLE TAPE RECORDER CABINETS 


All Rexine covered 


descrip 


tive aerial 


rods 
long wave 


64 


are recep 
t and post 


Amplifier Type Price 
r Mk Vv 

rp 

rp 

: rp 


age and Packing 


We carry a comprehensive stock of com 
ponents by all teading Manufacturers 


re ended 


Germaniom Crystal Diodes f . 20 


TELEPHONE : AMBASSADOR 4033 & PADDINGTON 327! 


1155 RECEIVER :... 


UNIT 
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carriage 


A Power 


available tor 
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a built-in 
packing an 


! 


3 BAND SUPERHET 
RECEIVER 


wut vow £0499.6 1, 


atest yf 


post free, inch 
{ list of pr 


Instruction book ! 
full nstructiona i 


Wa Bakelite or wo 


COMMUNICATION 
RECEIVER P.C.R.2 


6-Valve 3 wavebands |3-50 
900-2,000 
crackle front 
tuning 

7 10/-, plus packing « 


ed 


metres 
Nur 
flywheel 
ash € 
F ymplere with t 
ipply 

for use. Cash £9/19/6, « 
Deposit £3/6/8 and 

of 17-, plus } 


Power 
HF te 


9 mont 


TRF RECEIVER 
pour ror £9.19.0 mea 


ratior 


‘ letails as for he 
Instruction book 1)- 
les f onstructional 


and list of priced compone 


Brand new and ready 


ents 
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AM FM 
RADIOGRAM 
CHASSIS 
output 2 x 6BW6 
stput suitable for 3 or 
5 ohms Ferrite Rod Aerials on 
medium and long, “ Gorler’’ permeability 
Unit on F.M. A.C. mains 200 250 volts, chassis 
. long, 7 deep, Bin. high, dial I4gin. | Bin 
ce £27/6/-, or on HP Deposit 

monthly payments of €1/13/4, plus 
age 76 extra 


siding Magic Eye 


push-pull, o 


9 Valves (ine 
valves 


15 speakers 


terms 


ALL DRY BATTERY PORTABLE 
RADIO RECEIVER 


£7.8.0 


alves 4 


MAY BI 


uperhet circuit 
Rexine 
Sin 
with grey 
Please state 
Instruction book 
which includes full con 


and list of priced 


ium and long 
11 bin 

tw trasting colours 
with grey panel 
ordering 
free, 
jetail 


i waves 
10in 
wire 


AHinets 


or blue 
h wher 
16 post 

tructional 
comp nent 


panel 
choice 


BATTERY CHARGER 


ar 


| charge 2 v 6 v. and 


LATEST TYPE 3 SPEED 
SINGLE PLAYER 
By famous manufacturer with Crysta 


, 
ver Head for use 00/250 v. 50-cy 
ains, €6/19/6, plus packing and postag 


T.8.L. ELECTROSTATIC SPEAKERS 


By adding one or 
domestic remarkable 
quality of che V.H.F. transmission and the superb 
of modern L.P. recordings can be faith 


nstructior supplied 


more of these Units to existir 2 
loudspeaker systems the 
brilliance 


fully reproduced with eac 
Speaker 
Type LSH518 
Price 176 


LSH100 Price 21 


Wirecess W 


F.M. TUNING UNIT 


power supply, ready for 
on H.P. terms Deposit 
ily payments of 204, plus 
acking and postage 5 
Magic Eye Tuning Indicator, ready to plug in, RADIOGRAM CHASSIS 
19'- extra This is a 5-valve permeability tuned 5-Valve 3-waveband Superhet Receiver covering 
t with sminated and calibrated dial, two short, medium and ton waves, Ferrite Rod 
position Switch, Gram. and F.M. (tuner switched Aerials, overall chassis size 12in x Bin. high BAND 3 CONVERTER 
of in Grar position), A mains 200/250 v 7in. deep, dial aperture |Oir Brand new 
al size n jin. These Units have been and ready for use. Cash © ’ 2 MODELS MIDLAND OR LONDON 
Soak Tested "' before calibration to avoid terms Deposit £44 
Frequency Drift of £1.36, plus packing wriag sitable for mie 6 Di 
Televisors, or ome-built or 


Televisor wil t nto existing abinet 


complete with own A.C. power supply 
tested and ready for use, switch operated for 
either Band | or Band 3 programmes. Price 


€77-, plus packing and postage 36 


PRE-AMPLIFIER 


AND TONE CONTROL UNIT 


4 WATT AMPLIFIER WILLIAMSON AMPLIFIER ww £5.5.0 ... .' 
£4.10.0 nc .r wir vor £19,15.0, ait A a eee, 


Instruction Book | - post free. r on H.P. terms. Deposit £3/18/9 and 1 or any other Quality Amplifier 
f hed in black crackle with nonthly payments of £1/1/8 switched inputs with pre-set 
ble at 21/- extra Absolutely complete and all mponent trols Tone control, bass boo 
16X5, for A ure guaranteed to Author's specification treble boost and cut Output 
put transformer May be supplied completely wired and control, fitted into Steel box 10 
tested for cash £20, or on H.P. terms ‘ 3in.. silver hammer finished 
= ative feed ' Deposit £5 and 12 monthly payment . with black Perspex panel engrave 
ick if e¢ used veral . f £1/7/6, packing and postage 10 alive Power requirements LT 6 
The Amplifier W Jliamson Output lransformer t 9 amp. HT 250 volts 5 mA Kind! 
supplied complete, tested and ready Author's specification), 3.6 ohms secondaries HT voltage available, if over 250 it 
for use for £5/5/-, plus 3/6 packing and £410 -. enable the correct dropping Resistor | 
» fitted steel case, finished Williamson Chokes, 12H., 150 mA., fully fitted in the Pre-amplifier Comy 
black crackle with engraved panel for shrouded, 19/6, W H 20 mA., fully wired, tested and supplied with Va 
£66 4/6 packing and postage hrouded, 11/9, 


B.S.R. MONARCH 3 SPEED 
AUTOCHANGER 


and 7in. Record 
45 or 78 rp. 
reversible Dua 
rp on 100/.50 v a 


50 cycle A.C. mains B. H. MORRIS & CO. (RADIO) LTD. EST 40 YRS 


£7 1916, plus packing 

wo (Dept. W.W.) 207 EDGWARE RD., LONDON, W.2. 
Telephone 
AMBassader 4033 & PADdington 3271 


TERMS OF BUSINESS 


Cash with order or C.0.D. over £1. Please add 1/- Post Order: 
ynder 10/-, 1/6 under 40/-, unless otherwise stated 


Does “Final Test 
take up too much of your time? 


The necessity for “end of the line tests”’ is recognised on every radiogram 


production line. But you can save time here, as many set makers have discovered 


When you specify the Monarch Automatic Record Changer, a final gram test 
is unnecessary. You can depend upon the B.S.R. inspectors for this, for at the 


B.S.R. tactories their word is final 


ae : Harassed production engineers may like to know more of the Monarch. Litera- 
MIS 
ture is available upon request 


NOTE THESE STAR POINTS 


& Exclusive ‘“ Magidisk ’ automatically 
selects 7in 10in., and lin. records, 
intermixed 


Plays up to 10 records at 33\, 45 or 78 
rpm 


High compliance crystal cartridge fitted 
with dual sapphire styli 


**Rotocam "’ centralized control is simple 
foolproof and trouble-free 


independently tested Monarchs have com 
pleted equivalent of over 90 years’ fault 
less performance. 


world’s finest autochanger 


BIRMINGHAM SOUND REPRODUCERS LTD - OLD HILL - ENGLAND 
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New Style Electronics Exhibition 


IN last month’s issue we deplored the prolifera 
tion of exhibitions catering for radio and all its 
electronic offshoots and pleaded for a new kind of 
how which, for want of a better word, we des- 
cribed as professional. This might embrace vir- 
tually everything within the electronic field except 
domestic broadcast. receivers and their ancillaries, 
which are already well catered for each year at 
Earls Court, 

Why suggest still another exhibition, when there 
are already so many? The fact is that some of the 
maller private and semi-private shows have out 
grown themselves and in the process have changed 
their eharacter. A case in point is that of the Physi 
cal Society’s annual exhibition, at which commerci- 
ally made electronic equipment for measurement 
and research has been predominant for many years 
Private and “institutional” non-commercial exhi- 
bitors, at one time prominent, have receded into 
the background. There is also some duplication 
of effort, as many of the commercial exhibits are 
shown elsewhere. The exhibition held by the Radio 
and Electronic Component Manufacturers’ Asso 
ciation is another example of a show that has been 
too successful, in the sense that it has outgrown its 
resent accommodation. All the products shown 
by R.E.C.M.F. members, and most of the appara- 
tus presented at the Physical Society, would fit 
admirably into a comprehensive professional 

exhibition of the kind suggested. 

In general, the proposal for an annual profes 
ional electronics exhibition has been well received 
In particular, it has been pointed out that the 
manufacturers of transmitting equipment at 
present have no “ shop window” in which their 
diverse products can be shown to the world in a 
suitably impressive manner. 

Che idea of two big exhibitions—domestic and 
professional—does not necessarily mean the end 
of all the small and highly specialized exhibitions, 
provided they retain their original character. They 
can serve a useful purpose, and have several advan 
The visitor knows what he is looking for, 
ind can find it quickly. The exhibitor’s costs are 
low and his time is seldom wasted by questions 
arising out of mere idle curiosity. The British 


tage 
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Sound Recording Association’s exhibition comes to 
mind as one that has filled a need for many years 
However, the position here has been complicated 
by a proposal that has just been made to organiz 
an Audio Fair in London next April. ‘This i: 
planned to be wider in scope and to appeal to a 
larger public than the B.S.R.A. show, but some 
overlapping seems inevitable. Anyway, this inci 
dent serves to point the moral that the organization 
of shows should be carefully considered and freely 
discussed. 


Mobile Radio Economy 


THE announcement that a “communal” mobil 
radio station had been set up in the Midlands 
caused something of a stir, for this seemed to indi 
cate a change of heart on the part of the P.M.G 
On investigation, however, it was found that the 
only thing communal about the station was that 
one mast was being used to support the aerials for 
a number of users of mobile radio. This, of 
course, is not new, for it has often been found that 
there is only one site in the neighbourhood suit 
able for the erection of an aerial. In such cases 
each user has his own remotely controlled trans 
mitter, operating on a separate frequency, at the 
aerial site. 

True communal operation of a mobile radio 
service by a number of small users in a locality 
would certainly mean a saving in money (only one 
fixed station would be needed), man-power (only 
one operator) and, of course, frequency space, as 
only one channel would be required to serve the 
half-dozen or so users. We were glad, therefore 
to learn on enquiry that the P.M.G.’s mobile radio 
committee is actively considering whether licence: 
should be granted to communal fixed stat ons 

In the United States they have what is known ; 
the miscellaneous common carrier system under 
which a company sets up a fixed station for pass 
ing messages to an almost unlimited number of 
operators of radio-equipped vehicles. But over 
here, of course, such a scheme would run counte: 
to the P.M.G.’s monopoly in radio communication 


Further Notes on Sensitive Three- 


PERFORMANCE IMPROVED DIODE TO THE R.F. STAGE 


By H. E. STYLES, B.Sc 


receiver published in a positive charge on the suppressor grid of the r.f 

Wireless World made valve by the mechanism described in the letter from 

features of the circuit S. W. Amos on page 224 of the May, 1954, issue of 

for which Vantag f one kind or another were Wireless World. That the trouble is not always 


claimed bseq t experience with the receiver encountered can probably be explained as follows 
has brought to light one further special characteristic, When the receiver is first switched on, all three 
in this instance one which must be regarded a valves are in a non-conducting state and, since the 
drawback although its elimination can readily metal rectifier of the power supply functions with- 
accomplished. As this particular feature may out any time lag, the potential of the r.f. valve’s sup- 
rise to somewhat mysterious effects. it seems desi! pressor grid becomes raised to the “ no load ” voltage 
able to describe its nature, cause and methods of of the power supply. If, then, the detector valve 
elimination commences to draw current before the r.f. valve, the 
It has been found that, in some circumstances, the anode potential of the former drops to its normal 
automatic gain control of the receiver fails to fun working value as does the suppressor grid of the r-.f 
tion properly when the receiver is first switched on valve. In such case the circuit performs correctly 
[he symptoms of this are severe overloading on ind no difficulty arises 
local signals and oscillation without the characteristi If, on the other hand, the r.f. valve commences to 
* motor-boating when reaction | ufficiently in conduct before the detector valve, it does so whilst 
d. When such trouble occurs, it can be over its suppressor grid is still at a highly positive poten- 
ier by momentarily switching off the receive tial relative to its cathode. In such circumstances 
omentarily short-cirguiting the suppre the suppressor grid readily loses electrons by 
| t vel Following such tion econdary emission and, owing to the high resistance 
observed to recur during in seri with the suppressor, this may suffice to 
the receiver, but it re maintain the electrode at a high positive potential 
is switched on again afte: despite the subsequent fall in the detector anode 
potential when the detector valve commences to con 
loubt that the abnormal duct uch case, the functioning of the automatx 
d to the accumulation of gain ol system is completely upset with conse 
quent production of the previously described symp 
toms of abnormal behaviour. Momentary interrup 
ion ¢ the | ver upply, or short-circuiting of the 
r.f. va ppressor and cathode, will both result 
in the removal of the accumulated positive charge on 
the suppressor grid, which will not reappear so long 
ilve remains conductive 
trouble may be cured by inter 
ctor and r.f. valves if these happen 
different in respect of warming-up 
but uch procedure cannot be 
ticularly sati factory as valve charac 
ll change at different rates during life 
1it which is sensitive to such varia- 
performance cannot be regarded as 
r general use 
yyment of a power supply having a time 
in the warming-up time of the detector 
sumably overcome the difficulty, 
which mig ilso be avoided by inserting a small 
umount « tance in the heater wiring of the r.f 
valve ifficient to lengthen its warming-up period 
without seriously affecting its working characte! 
Undoubted] however, the most satisfactory solu 
tion of tl roblem is the one mentioned in S. W 
Amo ter, to which reference has been made; 
namely, 1 nnecuon of a diode between the sup 
preferred it t pressor grid al cathode of the r.f. valve 1s to 
preclude the possibility of the suppressor becoming 
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appreciably more positive than the cathode. This 
addition is shown in Fig. 1. 

his may be effected either by substituting a 
6F33 for the EFSO r.f. valve as the former incor- 
porates the required diode as an integral part of its 
construction, or by adding to the circuit a suitable 
diode with its anode connected to the suppressor grid 
of the r.f. valve, the cathode of which is connected 
to the cathode of the diode. The author has adopted 
the latter alternative using an EASO which, with care, 
can be soldered directly into the wiring of the 
receiver thereby avoiding any major alteration in the 
layout. This modification has proved to be a com- 
plete cure for the trouble in question though the 
receiver can no longer strictly be described as a 
three-valve set. An even simpler solution would be 
to employ a crystal diode, in which case one suitable 
for a peak inverse voltage of something more than 
fifty should be used; see Fig. 2. 


The introduction of the diode makes no difference 
to the normal performance of the receiver but, since 
it prevents the r.f. valve’s suppressor grid from going 
positive, the gain control potentiometer can be set 
sO as to obviate attenuation of relatively weak signals; 
in other words the gain control can be given any 
desired degree of delayed action. If, however, this 
is done, it will be found that automatic control of 
reaction becomes less satisfactory, there being a ten 
dency for weak signals to cause increased regenera- 
tion instead of the greater stability which 
characterizes the circuit when no delay of gain 
control is present. Apart from this drawback, which 


can probably be disregarded for most purposes, a 
small degree of delay is advantageous as a means of 
rendering the receiver less susceptible to changes in 
supply voltage and, in particular, as a means of en- 
suring that the receiver will function without trouble 
during initial stages of warming up. 


East-West Hemisphere V.H.F. Link 


HE first long-distance v.h.f. radio station in Europe 
utilizing the ionospheric scatter mode of propagation is 
nearing completion on a north-western slope of the 
Chiltern Hills. It is being erected by the United States 
Air Force and forms part of a comprehensive v.h.f. chain 
linking the U.S.A. and U.S.A.F. bases in the far north, 
ind when the new station comes into operation, with 
Dases in Europe also 
Since the Atlantic cannot be bridged in a single hop 
1,400 miles being about the maximum by this mode of 
ropagation, the English station will transmit to and 
from an ionospheric scatter station in Iceland 
integrated in the U.S.A.F. American continental 
iain of long-distance v.h.f. stations. 
As the radio frequencies involved are no higher than 
ur Band I television nothing unusual is required in the 
of transmitters or receivers and the main interest 
with the aerial system 
As shown by an illustration in an 
propagation elsewhere in this issue a 
ymparatively small stack of yagis will 
iffi for reception of ionospheric 
uttered signals; at the new U.S.A.F 
tion broadside arrays of four-in-line 
horizontal dipoles are used backed by 
i V-shaped reflecting curtain of wires 
Each aerial system is about 160ft wide, 
ft deep and about 120ft high; one 
will be used for transmitting and two 
n space diversity for reception. Each 
“ole element is a cage-like construc 
of wires resembling two cones 


to base 


t 
celve 


which 1 


irticle on scatter 


Some of the towers supporting one of 
the v.h.f. aerial arrays used for direct 
communication with Iceland, a distance 
of some |,100 miles or so, using fre- 
quencies adjacent to Band | television 
Some idea of the great size of the 
array can be gained from the appear- 
ance of the erectors working on it 


Unfortunately no details of the design gain, beam 
angle or bandwidth are available, but it is understood that 
the system is expected to provide facilities for simul 
taneous Operation or at least eight communication 
channels, One or more may be speech channels and the 
remainder teleprinter or its equivalent 

Nothing definite can be gleaned as to the likelihood of 
exchanging television programmes with the U.S.A. over 
1 link of this kind, but some of the technical personnel 
on the site were quite optimistic over its ultumate prac 
ticability. There is a lot yet to be learned of this newest 
mode of v.h.f. propagation, and it is interesting to record 
that reception on this site of the Icelandic transmitter is 
now being effected on a long-wire aerial and quite fre 
quently on a single folded dipole. However, its location 
ensures a good signal-to-noise ratio 

This system of propagation is subject to variations in 
signal amplitude, but it is said there is a usable signal 
for about 98 per cent of the year 
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William Shockley, “father of the transistor,” has 
e Bell Telephone Laboratories, where he has been 
yf transistor physics research, and has joined 
n Instruments, of Fullerton, California. It was 
ad 2 team working on a programme of solid 
ysics research at the Bell Telephone Labora 
joined in 1936, that the transistor was 

hockley is to organize a research group 
ruments on the development of semi 


1 awarding Professor H. S. W. Massey, F.R.S., 
I Medal of the Royal Society, the president 
hat “He was the first to apply the theories of 
tachment and recombination to problems of the iono 
vere and he led the way in reviewing the results of 
the radio experimenters and in trying to explain them.” 
Dr. Massey, who was a member of the Radio Research 
Board of the Department of Scientific and Industrial 
I om 1946 to 1950, is Quain professor of 
at University College, London 
Dr. Willis Jackson, F.R.S., director of research and 
( ition with Metrovick, was a member of the delega 
ponsored by the Atomic Energy Authority which 
y visited the Soviet Union 
Burnett, M.A. (Oxon.), A.M.I.E.E., A.Inst.P., 
ned the Marconi Company in 1950 as manager 
ym and technical personnel and principal of 
ni College, has been appointed deputy general 
of Marconi Instruments, Ltd., of St. Albans 
ago he relinquished his educational 
to become assistant to Marconi’s general 
1ag nd has recently visited the U.S.A 
istrial management at Columbia University Before 
» to Marconi’s he dealt with the Technical 
1 Scientific Register of the Ministry of Labour 
Ananta B. Sarkar, M.Sc., Grad.Inst.P., Grad. Brit 
I.R.E., has joined H. J. Leak and Company for research 
reproduction problems, particularly the 
nt of the combined electrostatic loudspeaker 
speaker system for domestic use. Mr 
who is 27, received his M.Sc. from London 
sity for his thesis on measurement of acoustic 
e which he wrote following research in the 
ics devartment of Chelsea Polytechnic He also 
1 M.Sc. degree from the University College of 
ence and Technology, Calcutta. Since 1953 he has 
n with Standard Telephones and Cables 


to study 


cone 


Three more 
inced by 


appointments to its technical staff are 
Granada TV Network, contractors 
responsible for the week-day programmes to be radiated 
by the Yorkshire and Lancashire I.T.A. stations. D. J. 
Burton, who was from 1941 to 1953 in the operation 
ind maintenance division of the B.B.C., is appointed 

hnical supervisor of outside broadcasts D. G. 


Thompson, who was for two years also in the same 
of 


the B.BC., is appointed an assistant sound 
R. W. Mills, who during the war was with 
Ministry’s Aeronautical Inspection Directorate 
rv sor inspector in the radio communications 
ind for the past three years has been on the 
taff of E.M.I. Studios, is also appointed 


1 engineer 


AL THORS 


Leakey, who is one of the authors of the 
ar” output transformers in this 
ral Electric Company in 1953 on 

course at the City and Guilds 

pecialized in communications and 

two-year graduate apprenticeship 

is now back at the City and Guilds 

scholarship studying for a higher 

his apprenticeship he spent six 

iy acoustics laboratory at the Research 
ywries, Wembley, under F. H. Brittain, who is 
ywwn to W.W. readers for his work on the metal- 
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R. B. Gilson, co-author with D. M. Leakey, has for 
rty years specialized in the design of small iron-cored 
ransformers for the electrical and communications 
industries. He is interested in high-quality sound 
reproduction as a hobby and is a director of R. I 
Gilson, Limited, manufacturers of transformers and 


NOAccs 


E. J. Jordan, who is in charge of loudspeaker 
enclosure development with Goodmans Industrie 
Lim.ted, contributes in this issue the first of two article 
on this subject. Mr. Jordan, who is 27, is also 
responsible for the design of some of the company’: 
loudspeakers. He joined Goodmans in 1952, prior to 
vhich he was for six years in the radio service depart 
ment of the G.E.C. at Westminster 


OBITUARY 


A. A. Kift, who retired in 1945 from the Marcon 
Company, has died at the age of 74. He joined the 
company in 1902 and after a course at the Marconi 
College, which was then at Frinton, was appointed to 
the engineering staff and was at one time assistant 
engineer-in-chief 


WHAT THEY SAY 


Silence Wasn't Golden.“ It appears that the mag 
up by the generators in an aircraft can 
completely erase a tape recording, but it is understood 
that wrapping each recording tape carefully in tin foil 
prevents erasure.”—G.P.O. spokesman, commenting on 
1 spool damaged during air transport 

The Amateur Spirit 
amateur radar?” 


R.S.G.B 


IN BRIEF 


October's increase of 194,413 Television Licences (th« 
greatest in any one month) brought the total to 
078,262. The number of sound only licences at the 
end of October was 9,130,223, including 286,755 for 
ar radio. The overall total for broadcast 
licences in the U.K. was 14,208,485 


Television Receiver Sales for October were the highest 
ever recorded—282,000. This was undoubtedly due to 
the pre-Budget spending spree. Just over 50 per cent 
of the purchases were credit transactions 


netic field set 


“Has anyone had a crack at 
Sir Noel Ashbridge, at the opening 
Exhibition 


receiving 


Purchase Tax on sound and television receivers in 
the first nine months of 1955 contributed £6.75M and 
£21M, respectively, to the National Exchequer 


Servicing Exams.—We would remind prospective 
andidates for the 1956 examinations in radio and 
television servicing (held jointly by the Radio Trades 
Examination Board and City and Guilds Institute) that 
the closing dates are January 15th (television) and 
February Ist (radio Entry forms and regulations are 
obtainable from the R.T.E.B., 9 Bedford Square, 
London, W.C.1. Since the formation of the Board in 
1942, the number of candidates taking the radio 
servicing examination totals 2,652 and 609 have sat for 
the television examination introduced in 1950 


Aerial Link.—For the first television relay from 
Havana, Cuba, to the United States recently an air 
craft, fiying at about 12,000 feet above the Florida 
Straits, was used for the relay station. Signals from 
Havana were p:cked up by the aircraft and relayed to 
Miami, Florida, where they were injected into the net 
work of the National Broadcasting Company. The dis 
tance between the two cities is approximately 230 milk 


Marconi Memorial in U.S.—Signora Degna Marconi 
Paresce unveiled a bust of her father in the Hall of 
Fame of the Engineering Societies Building in New 
York in October, At the unveiling the president of the 
American I1.E.E. recalled that when addressing the 
Instirute in 1922 Marconi forecast what we now know 
as radar. In his short-wave experiments he had noted 
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EXHIBITION NEWS 


Television Show khibition of tl I 


Audio Show Dhe eighth ex tion of sound record 
yand tr r equipment, ¢ nized ¢t the British 
iR i 4 lato! A ¢ held on May 26th 
recentl ompleted new hall of w 
X fH I j W.C.2. There will be I ( 
f 4 I I ear the ver 4 
i ' 
I] eA at 
f | , - , 
] pu neid att (or 
wa H K Lor dor Ws ] 
Ay 
Ch Production Exhibition and Conference, 
pons Institution of Production Engineer 
will i at Olympia, London, W.1, from May 23rd 
3] 4 members of the organizing commit 
R. ‘J i. general works manager, Marconi 
Winns 
Montr Toronto will again be the nues for 
Canadian Audio Shows, which will be held 
om Ja 18th to 21st (Montreal) and February Ist 
» 4th loront They are being organized by Emery 
lust who wv ponsible for last year’s Audio § 
Bewas i r} 
Atoms, Electrons and Industry, the title of an 
xhibition which the electrical and electroni ection of 


I.M.A zing in Bristol from June 6th to &tl 


BUSINESS NOTES 


A ev i ompar Recordiscs (London), 
Limited, v ffices at 23 Great Pulteney Street, Lor 


W.1 n formed t pr duce extended play 
5 J I ompal is taken er a part 
of the fa f Norton Plast at Heano Road 
Ilkest D ! for t pi ng Record are 
Br for th tem developed by 1 
North A mpany, M. E. Kopelman, Ltd. ‘I 
} sy » rf I } Vii A | ost > 6d, I 1d 
gt yw be 64 n if The comy 
also pr 10-in long-playing records which w 


Automation Consultants and Associates, Limited, 


c I vy company w las been recent 
formed matter on ted with automat 
xd i mana Tia ( om la nd 


A) t den ration of mot military radu july 
ged by Mullard and Plessey I 
wo Art t l vhicl i ired West 


| ed wit I nitter and 
] insmutter-re¢ i of wv i 
] I ions draw y the S i R 
) ypment Estat ment (M.o.S 
A.T.O. requirement 
C. G. Mayer, European technical representative of th 
Radio Corporat f America forms us of the setting 
of Laboratories RCA, Limited, Hardturmstra 
169 Z vitzerland rovide Tacilit 
Fur [ lam il I i by R.¢ A ] 
ibora { Mr. Mayer managing dir 


It ann the annual report of Electric and 
Musical Industries that the company will shortly start 
t trans! with colour television equipment 
pcrat B } + and The tests will be radiate 
m t foot ist at th ompan\ laboratoric 
I t of Radio and Television Trust, 
Limited, vy has only one operating subsidian 
; Limited / iat Cromy 
) A ‘ i ma I 
A | TY 
i of } 


agreement providing for the integration of the 
ind development of electronic control equipment 
for machine tools has been concluded between the 
E.M.I. Group and the Cincinnati Milling Machine 


’ j 


Company, of America. E.M.I. has recently installed in 
1 Norwich factory what is believed to be the first elec 
tronic analogue machine tool control equipment to be 
put on routine production work in this country. 


Electro Methods, Limited, instrument makers, of Cax 
ton Way, Stevenage, Herts., have completed an arrange 
ment with Winchester Electronics Incorporated, of 
U.S.A., whereby they will manufacture certain com 
ponents including connectors for printed circuits. The 
onnectors are intended for use between printed ci 

ry and conventional wiring. 


Plessey Development Company has been formed to 
control the establishment and development of a number 
of new Plessey enterprises in this country. It will be 
mainly concerned with Anglo-American collaboration in 
design and production. In order to unify the control 
of the research units set up by Plessey in various parts 
of the country, another new company, Plessey Research, 
Limited, has been formed 


Continental Radio and Electronics, Limited, which, as 
innounced last month, has been formed to market in 
t country equipment manufactured by Continental 
Rundfunk G.m.b.H., of Germany, is now established at 
3, Farringdon Road, London, E.C.1. (Tel.: Chancery 
4131 At the same address is Diktat Limited, set up 
to market the tape recorder of that name 


[he London representative of the A.R.F. Develop- 
ment Corporation, a subsidiary of the Armour Research 
Foundation of Illinois Institute of Technology, Chicago, 
has notified us that Collaro have concluded licence 
igreements with the Corporation enabling them to use 

many patents held by Armour in the field of 
recording. E.M.I, have also made licence 
igreements with the A.R.F. Development Corporation 


magnetic 


Electric Audio Reproducers, Limited, have moved 
their offices, service department, stores and develop 
ecuon from the factory at Worton Road, Isle 
vorth, to The Square, Isleworth. (Tel. : Hounslow 6256 


Ihe service sections of Aerialite have been centra 

Congleton, Cheshire, where a department to 

lusively with trade technical problems has been 
*? 

Woollett Sound and Wireless Equipment, of Wells 
Park Road, London, S.E.26, have appointed John 
Lionnet and Company, of 62/63, Queen Street, London 
E.C.4, as sole export agents for the Woollett transcrip 

n gramophone turntable 


lhe Ministry of Transport and Civil Aviation ha: 
ipproved the Lustraphone noise-cancelling microphone 
ind headset attachment for use in aircraft 

The Patent Department of Associated Electrical 


Industries, which incorporates the B.T.-H., Metrovick 
ind Siemens Patent Departments, is now at 64-66 
Coleman Street, London, E.C.2. (Tel.: Monarch 1030 


Deroy Sound Studios, of Little Place, Moss Delph 
Lane, Aughton, Ormskirk, Lancs., who specialize in 

yl pressings, have substituted the word “ Service’ 
j * in their name 


Studios 


Goldring Manufacturing Company, Limited, have 
1 their north London and Woodford, Essex, works 


ind have now centralized manufacture at 486/488, High 
Road, London, E.11. Tel.: Leytonstone 1081 and 
1252 

I xternal video modulation frequency given in 


note on the Rohde and Schwarz v.h-f. signal gener- 
’ ast month (page 620) should have been 6.5 Mc/s. 
In quoting the price, mention should have been made 
£150 was duty and that exemption from 
this is in some cases granted by the Treasury. 


nat near 
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OVERSEAS TRADE 


An order for a complete new broadcasuuy station 
near Baghdad has been received by Marconi’s. Four 
100-kW transmitters will be installed, two being for the 
m.f. service and two for h.f. operation. The contract 
ilsq includes the provision of a four-channel s.h.f. radio 
link between the studios and the transmitter, a half-wave 
mast radiator and a short-wave aerial system The 
station is scheduled for completion by next October 


Iraq.—A fully automatic multi-channel radio-tele 
phone network lawns Makinah (the headquarters of 
the Basrah Petroleum Co.), the oil fields at Zubair, 
fifteen miles south-west, and the loading port of Fao, 
has been set up by Automatic Telephone and Electric 
Company. The f.m. equipment carries up to 36 speech 
channels in the 160-Mc/s band and the voice frequency 
dialling equipment operates at 2,520 c/s 

H. C. Willson, chairman and managing director ol 
Reproducers and Amplifiers, Ltd., of Wolverhampton, 
is On a two months’ business tour of South Africa and 
the Rhodesias. 


A contract, valued at approximately £40,000, for the 
supply of radar for the Jan Smuts airport—the largest 
civil airport in the Union of South Africa—has been 
awarded to Marconi’s. The $232, which is being in 
stalled together with four display consoles and ancillary 
gear, was described in our May, 1955, issue 


Among the British instrument makers who partici 
pated in the joint display at the Atomics Exposition at 
Cleveland, Ohio, in December were Automatic Coil 
Winder, Burndept, Edwards High Vacuum, Electron 
Instruments, Ekco Electronics, E.M.I. Research, Flem 
ng Radio and Labgear 


U.S.A.—Lafayette Radio, of 100, Sixth Avenue, New 
York 13, N.Y., are seeking a source of supply in the 
United Kingdom of miniature electrolytic and by-pas 
capacitors 

Also from the U.S.A. comes an agency enquiry for 
a British combined a.m./f.m. broadcast receiver to retail 
at about $85. Interested manufacturers should com 
municate direct with Alfred Blom-Cooper Co., Inc., 
10927, West Pico Boulevard, Los Angeles, 64. 

Uganda.—Electronics, Ltd., P.O. Box 1869, Kampala, 
who already represent a number of manufacturers of 
radio and electrical equipment, want to act as agents 
for manufacturers of tape recorders and tapes 

Denmark.— The 
Schweitzer 
Bredgade 37 


Copenhagen importers, Ditz 
have notified us that they have moved to 


TI. 


Poe ey 


TIM ITIII: 


CONTROL CONSOLE for the sound reproduction system 
being fitted in the *‘ Empress of Britain’’ by Pye Marine. 
It includes two 3-speed playing desks, tape recorder and 
an all-wave broadcast receiver. 
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Advantages 
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and Disadvantages 


components of the circuit should be high relative 


to the reactive component This is not so in 
practice ince at frequencies where the wavelength 
is longer than twice the cone diameter the value of 
R,, falls as the trequency is lowered. The reactance 


of M. also falls, however, 
resulting from this may 
fall in R. to the extent 


and the increasing velocity 
ly compensate for the 


largely 
that the radiation remains 


ubstantially constant, down to a frequency where 
l 

uM 0. Here the velocity of the cone 
( 

rises sharply, and is limited only by R,, R, and R, 


[his produces an increase in the radiated power and 
is the resonant frequency of the loudspeaker 

Below this frequency, the impedance of the circuit 
the frequency falls, due to the reac of 
C,., consequently the radiation falls very sharply 
Ihe resonant frequency may thus set the limit 
the low-frequency response of the loudspeaker 
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relative to the total mechanical impedance of the 
system; its effect on the velocity has therefore been 
neglected. 

So far, it has been assumed that the loudspeaker is 
mounted in an infinite baffle. The analogous circuit 
is similar to that of a loudspeaker mounted in free 
gir, except that the baffle produces a large increase 
in R, and a small increase in L,,. 

It is very important to realize that any baffle or 
enclosure may be represented in the analogy by a 
series impedance Z, which will tend to reduce the 
cone velocity, but, depending upon the nature of 
this additional impedance, partial compensation may 
be effected by resonant phenomena over at least 
part of the low-frequency range. 

The effective mechanical impedance presented to 
the cone, due to any acoustical impedance Z, is 
given by: Zy Z, (ar*)® 
where Z, is the vector sum of Z, and the acoustic 
impedance: due to the mounting. At low fre- 
quencies 
27pf? 0.85pu 

} 


c nT 


Z, R, t joL, > 


Impedance Curves.—A very convenient way of 


measuring the effects of the enclosure on the output 
of the loudspeaker, is to plot the impedance/frequency 
curve of the loudspeaker, when housed in the en- 
closure. If a base line is drawn at a value equal 
to the clamped impedance of the voice coil, then the 
impedance curve relative to this line is directly 
proportional to the velocity of the cone. 

The relationships between the electrical impedance 


Zy) the mechanical impedance (Zy) and the 
velocity (v) of a loudspeaker system, are as follows: 


where B = flux density in the magnet system, 
/ = length of voice coil conductor enveloped by 
flux, 1 current flowing in coil. 
Back e.m.f. due to the motion of the coil: 
B*/? 
E « Blu - 
“Ml 
Motional impedance of the coil: 
E BY 
7 i Lu 
Total electrical impedance: 
Z, y Z 
whcre Z, 


m 


, is the clamped imipedance of the voice coil. 


From above va_—aZ,, 
“mM 


If the component parts of Zy are expressed in c.g.s. 


c C Ra La 


F Ra z 


Z 


Fig. |. Simplified electrical analogue of mechanical properties 
of a moving-coil loudspeaker. 


terms then Z,, will be in electro-magnetic units 
Impedance curves often give a far more accurate 
assessment of the performance of an enclosure than 
pressure response curves, since the latter depend not 
only on the cone velocity but, in the case of vented 
enclosures, upon the port radiation as well, Pressure 
curves are also greatly affected by diffraction and 
while they are invaluable in demonstrating the overall 
radiation from a loudspeaker system, they do rot 
show clearly the action of the various acoustic 
components due to the enclosure on the loud 
speaker cone. 

Wall Mounting.—The nearest practicable approach 
to the infinite baffle condition is by mounting the 
loudspeaker in a wall e.g. a partition wall between 
two rooms. 

This method of baffling a loudspeaker ensures 
complete separation between the front and rear 
radiation of the cone and imposes a relatively low 
mechanical impedance to the cone velocity. ‘The 
extent of the low-frequency response is limited 
by the resonant frequency of the cone. 

For wall mounting it is therefore desirable to use 
a loudspeaker having a low-frequency, highly 
damped cone resonance. The damping in this 
case will be mainly electromagnetic, i.c. a high 
value of R, in the analogy, tending to produce 
constant velocity conditions and resulting in a falling 
low-frequency response, as we have shown. Since 
under these conditions the cone displacement at 
resonance does not exceed the level required to 
maintain the velocity constant, a considerable amount 
of bass lift may be applied from the amplifier to 
compensate for this loss at low frequencies. ‘The 
bass lift required commences at the frequency at 
which the wavelength is equal to twice the cone 
diameter, and has a slope which may be determined 
either aurally, or from the expressions previously 
given, the latter being possible only when the 
necessary loudspeaker parameters are known 


velocity of sound in air SYMBOLS X., reactance of air in closed 
C, compliance of air in closed Ro — R. (mp2)? cabinet 
a r ° 
cabinet R eeltieen due te Gitte i total mechanical reactance 
( compliance of cone suspen- ; Z total acoustic impedance 
cone. A I 
s10n y , ‘ ods > 
' lied ; R, mechanical resistance due to 2 acoustic radiation impedance 
force applied to cone. voice coil damping Z, impedance due to loud 
} wo/< wave constant. Ry total mechanical resistance speaker mounting 
I L, (mr?)? R radiation resistance Zu total mechanical impedance 
I acoustic radiation mass SC sistance - . 2 motional impedance of coil 
. viscous resistance of vent i 
M mass of cone system R, total resistance component of + coefficient of shear viscosity 
M, mass of air in vent. vent R p density of air 
y = radiated acoustic power v velocity of cone w 2nf. 
P y 


C.g.s. units for mechanical and acoustical quantities, and e.m. units for electrical, have been assumed throughout 


Less WorLb, JANUARY 1956 


A consideration 
particularly 
aperture 
behave 
of the 
a numbe! 
anti 
respons 
remedk 
aperture 
baffle 


reson 


mounti 


Baffles. 


Irequenci 


Finite 
low 

front 
baftk 


| 


Cancellation 


ize tor a giv YW 


vA | 

if the baffle 

smallest sick 
If the ba respon 

frequency, the 


large e.g. a 


rectangular 


ably low 
relatively 
reproduction down 
9. 42tt A loudspeaker a 


sover system 


© 
cros hould t 
enough to work down t 
For the sake of con 
torm of open-backed 
addition to the normal | 
more or k 
and will exhil 
the 


behave 
tuned pipe 


related resonance 


mate to 


resonance 


unnatural boomy 


commercial reproducer 


Cabinets. 
tre 


Closed 
preventing back-to 
enclose the rear of 
these condition: 
apply a stiffne 
This may be 


X.,,, the ol 


force 
repre 


Value whi 


where v7 
of enclo 
In the 
capacitance a 

In order 
the value of ¢ 
a given loudspeaker 
it must be 

It ha 
having a fundamental 
the volume of 
the order of 12 cu ft for 
low not to impair the lo 
the speaker 

There 


loudspeaker enclo 


ure 
thi 
shown in 


analogy 


not to raise 


mu 


I Tp 


been found | 


enci 


an 


are a numbe 


ure 


10 


if 


idspeaker is 


ott 


ling 


nec 
fy) « 
half the 


eniencs t 


ibinet 


Alternatively a 


hould be borne in mind 
wall mounting, is that the 
mounted 
thickn« 
will 
sonan ce 
in the 
irse,*a number of of 
the edges 
1a peaker on a 


equa! to the 
Oo doing 
j 


related re 


baffle 


on 


finite, at s 
ize, back-t 
occur, the limiting 


Irequency extension 1 


it 
and 


and 


is the length of t 


to ext nd down to a reason 


baffle 
baffl 


size will be 
ultable for 
will have a side of 
ting as a treble unit 
yunted on a baffle 
crossover frequenc\ 
iffies often take the 
In such cases 
ffle action, the cabinet w 
ording to its depth, a: 
ta number of harmonicall: 
t of which will approxi 


ary 
~quare 


in a 
large 


IT 


ill 


abinet, + 


contribute » the 
evident in 


that 
iality 


many 


method 

llation, is to completely 
pe aker 
the 


al 


an 


ud cone Under 


enclosed air will 


face ot the cone 
i by a mechanical reactance 


en by 


f cone and 


ictance appcars as a 


Fig. 2 


t 


unduly 
Since, for 
variable, 


ne cone re 
relative to ¢ 


only 


nance 


12 


Onance 


in loudspeak 
it 45 
box would need to be of 


re 


reactance to be sufficiently 
erlormance ol 


\ equency | 


considered 


M C R la 


WTO — IJ nv 
My 
t 7 
> 


My 


dspeake n vented 


cabinet 


These are of enclosure and 


are 


the Enclosur 4 
radiated 
peaker cone tends to become 
the boundary edge of the 
constitute obstacles in the p of the wavefront 
rhis results in (a) bending of the wavefront (diffrac- 
tion), and econdary radiation from these edges 
Phis radiation will | interference 
patterns, cz irregularities frequency 
response of tl tem 

These effects are largely dependent on the shape 
of the enclosure, and will be smallest for a spherical 
Since the cabinet 
1 presentable piece of furniture, there are 
Fortunately, however, 
very serious, and it 
compromise 


the frequency is 
wavefront from the loud- 
pherical, consequently 
loudspeaker enclosure 


Shape of 


t 
he 


lowered 


ith 


roduce 
in the 


enclosure, and greatest for a cube 


has 
bla 


to he 
ym its 
raction 


reach a 


certain limitation 
the effects o 
is not difficult 


hape 


are not 


tion Consider a source of yund 

ompared to a wavelength and situated 

Phe from this source will 
ity distance in all! dire« 


radiation 
at 


free 
be of equal inter 
tions 


If 


n 


in 
a given 
, Le. spherical 

vall is placed near the sound 
radiation will be concentrated into a 
intensity will then be doubled 
| placed near the sound 
he first total i 

juarter 
greater At 
will 


ource, 
the the 
hemispher und 
Similarly, 1 ‘ 1 wal 
to t 


into 


on 
ource the lation 
will be 
and its i it’ AA © te 
wall at right ang to the 
intensity gnt t 
A loudspeaker: 
may, at medium low 
imilar to 
third ca 
the wavelengt! mu 


peaker 


one ol phere 
hird 


the 


yur time 


other two increas¢ 
lim 
tandu or the room 
| regerded 
approaching 
yuency to a point 


the height otf the 


omer 


ireqi l , be 


ig 

as 
the 
where 


ond ca 


h gre 


+4 
floor 


will 


which uw regularities it 


trequency\ 


These standing waves may be considerably re- 
duced (a) by lining the enclosure walls with soft felt 
or wool thus providing absorption at points of maxi- 
mum pressure, (b) by hanging curtains of the same 
material near the centre of the enclosure, thereby 
introducing resistance at points of maximum velocity. 

A further poimt to be considered is that the 
material (usually wood) trom which the enclosure 
is made, possessing both mass and compliance, will 
be capable of movement and will resonate at one or 
more frequencies and, in so doing, will (a) behave 
as a radiating diaphragm and (b) modify the air 
loading on the cone, both of which will produce 
unwanted coloration in the reproduction. The 


enclosure should, therefore, be made of as thick 
and dense a material as possible. 


Vented Enclosures, Reflex Cabinets.—One 
method of overcoming the disadvantage of the 
closed cabinet, is to include in the cabinet wall an 
orifice or vent. 

An enclosure, suitably vented, will apply to the 
rear of the loudspeaker cone an impedance which 
ofters the cone a maximum degree of damping at, or 
near, its resonant trequency and the radiation from 
the vent around this frequency will be more or less 
in phase with the frontal radiation from the cone, i.e., 
the back radiation is inverted. Before we describe 
the nature of this impedance, we will describe the 
Helmholtz resonator, the principle on which the 
design of vented and reflex cabinets is based. 

For the benefit of readers not familiar with this 
resonator, it consists simply of a partially enclosed 
air cavity having a communicating duct to the 
outside air. 

An enclosed volume of air will have a stiffness 
reactance equal to pc*/wV. 

The air in the duct will move as a homogeneous 
mass, the reactance of which is given by: 

pl’ w 


"YT, 
where ar,* is the cross-sectional area, and /’ is the 
effective length of the duct. 

This system will have a resonant frequency at 
which the mass of air in the duct will move most 
readily, bouncing, as it were, on the elasticity of the 
air in the enclosure. This occurs when the sum of 
the reactances, which are opposite in sign, is zero. 


Fig. 4. Variation of reactance 
with frequency of the circuit 
elements of Fig. 3. X; total 
mass reactance of series sec- 
tion; X_ = total stiffness re- 
actance of series section; B, 
and B. are the mass: and 
compliance susceptances of 
parallel section, and X. and X, 
the total series and parallel 
reactances, respectively. 
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Equating the two expressions and transposing for /, 
we have 


c / or,? 
f=3,N Ww 
which is the usual expression for the natural fre- 
quency of a Helmholtz resonator, 

In actual fact, this is only an approximation, since 
the full expression for the mass reactance should 
contain a Bessel term for the load on the vent, due 
to the air outside the cabinet, but in practice this is 
small enough to be neglected. 

Some of the air adjacent to the end of the duct 
moves with the air in the duct, and thus becomes 
added to it. The effective length of the duct, there- 
fore, is greater than its actual length. Rayleigh shows 
that the increase at each end is: 

8 
i. '* 


where r is the radius of the duct. 
The total effective length is, therefore: 
: } 16 ! 
1 ae 
If the duct is not circular, r, \/A/7, where A is 
the cross-sectional area of the duct. 

Returning now to the subject of loudspeaker 
enclosures, a vented cabinet containing a loudspeaker 
will exhibit a resonance in accordance with the 
above description, which will be reasonably inde- 
pendent of the loudspeaker cone resonance. 

When the cabinet resonance is excited by the 
loudspeaker, the motion of the air in the vent will 
reach its maximum velocity and will be in phase 
with the motion of the cone. At this frequency, 
therefore, the air in the cabinet will come under the 
double compressive and rarefactive forces of both 
the cone and air in the vent; consequently, its effective 
stiffness rises, and the resulting impedance applied to 
the rear of the cone becomes much higher at this 
frequency than at any other. 

If the resonant frequency of the enclosure is made 
to coincide with that of the cone, the latter receives 
maximum damping at its resonance and any peak 
in the radiated power at this frequency is removed 

In addition to this, the reduction in cone displace- 
ment results in a considerable increase in the 
power-handling capacity of the loudspeaker and 
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Fig. 6. Equivalent circuit of m.c. loud- 
speaker mounted in a labyrinth, M,, 
C,, distributed mass ond compliance of 
labyrinth. R,, Ro, viscous resistance 
and absorption resistance respectively. 


is made approximately equal to the piston area of 
the cone 

The required enclosure volume for coincident 
resonance is then obtained from a derivation of the 
formula for a Helmholtz resonator, and is given 
by 


V 


In this equation 1 is the length of the duct or 
tunnel, which usually extends into the enclosure, 
and the volume of the duct has therefore, been 
added to the expression. Broadly speaking, in- 
creasing the tunnel length decreases the overall 
volume until a point is reached where the increase 
in total volume, due to the increased tunnel length, 
is exceeding the reduction in the volume required 
to correctly tune the enclosure. The tunnel length 
for minimum volume is: 


7r 


Another limitation on the length of the tunnel is 
that it must not exceed 1/12th of a wavelength at 
the resonant frequency of the enclosure, otherwise 
the contained air would not behave purely as a mass. 

We have seen that the reduction in size of a reflex 
cabinet is limited by the increase in mechanical 
impedance presented to the cone. 

There are, however, marketed enclosure designs 
which are based on the foregoing principle. These 
are extremely small, yet appear to have a substantial 
response. 

It is evident from the expression for the resonant 
frequency of a vented enclosure that the enclosed 
air volume may become as small as we like, and 
the resonant frequency made low by having a very 
small vent and tunnel area. Such an enclosure has 
a very high mechanical impedance, thereby limiting 
the cone velocity at very low frequencies. Also, 
owing to the very resistive nature of the vent, the 
two lower resonances shown for a loudspeaker in 
a vented enclosure are highly damped, and the 
upper resonance is prominent, resulting in an accen- 
tuated bass radiation around this frequency, hence, 
the apparent bass efficiency. 

The amplitude and frequency of this upper 
resonance may both be reduced by facing the cone 
into a restricted aperture such as a slit, but this in- 
troduces serious irregularities in the response and 
will be discussed in a subsequent article. 


bass 


The Tuned Pipe.—This is based on the well- 
known organ pipe principle. In order to exclude 
resonance other than the air column 
the end of the pipe remote from the 
speaker should be either fully open or fully closed. 

In the case of the open pipe, resonances will 
occur at frequencies corresponding to all even 
numbers of quarter wavelengths, and anti-resonances 
will occur at all odd numbers of quarter wavelengths 
For the closed pipe, the reverse is true. 


modes of 
resonance, 
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One method of applying these properties to 
loudspeaker mounting, is to use an open pipe with 
the loudspeaker mounted at one end, the length of 
the pipe being such that its fundamental anti- 
resonance coincides with the cone resonance thus 
securing some of the advantages of a reflex enclosure. 

A closed pipe may also be used in the same manner, 
in which case the length of the pipe need only be 
about half that of the open pipe. However, the 
impedance presented to the cone by this method 
is high, and a serious reduction in cone velocity may 
result at low frequencies. The radiation from 
the open end of the open pipe increases the radiation 
efficiency of this system to some extent. 

The length of an open pipe for a given frequency 
of anti-resonance / 1s: 

‘ lA 
1.7 é 


-f j 
2f Nm 
where A is the cross-sectional area of the pipe. 
The length of a closed pipe for a given anti- 
resonance frequency / is: 


l 0.85 [A 
1/ A 


Whilst these pipes are a little more simple to con- 
struct than reflex enclosures, their overriding dis- 
advantage is the presence of all resonances and 
anti-resonances occurring at every quarter wave 
length, and it is virtually impossible to damp the 
enclosure and to absorb all the resonances without 
severely attenuating the required fundamental. A 
way of partially overcoming this is described in a 
patent by Voigt. This is to mount the speaker 
in the wall of a pipe which is closed at one end and 
open at the other, the position of the loudspeaker 
being 13rd of the pipe length away from the closed 
end. By this means, the first resonance above the 
fundamental (3rd harmonic) will be cancelled. 


The Labyrinth.—The labyrinth consists of 
a very long tube, usually folded and heavily lined 
with absorbing material, with the loudspeaker 
mounted at one end. The labyrinth is probably 
the cleanest way of disposing of unwanted back 
radiation, which, having left the rear of the loud 
speaker cone at one end of the tube does not re- 
appear at the other. It does not really matter 
therefore, whether this far end is open or closed. 

The analogous circuit is that of a transmission 
line and is shown in Fig. 6. The sound energy, 
due to the back radiation from the cone, is largely 
dissipated in the resistive components R, and R,, 
where R, is due to the viscous losses between the 
air in motion and the lining on the internal surfaces 
of the labyrinth, and R, is due to the absorption 
of sound energy at these surfaces. 

As the frequency is increased, R, increases and 
R, decreases. Therefore, if the labyrinth is to be 
effective at the lower frequencies, the lining must 
be fairly thick. If, however, this begins to take 
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ransistors 


are good! 


These long life transistors in your circuits will 


save space and power and incidentally save weight 


Brimar transistors are the result of 
extensive development. Exhaustive tests have 


proved their reliability over a long period. 


Brimar are now able to offer several 


types in small quantities for development work 


The BRIMAR TP1 and TP2 are point contact, in type, germanium 
transistors 


Type TP1 may be used in control and switching circuits at frequencies 
up to 100 Ke and will work consistently and reliably within this 
range 

Type TP2 may be used as an amplifier or oscillator at frequencies up 


to 2 Mc/s 
Collector dissipation 150 mW max at 20°C 


rhe BRIMAR TSI1, TS2 and TS3 are p.n.p. alloyed junction transistors 
intended for use in low frequency applications up to 500 Kc’s. ‘Thes 

transistors replace the earlier types TJ1, TJ2 and TJ3, and are fully 
hermetically sealed hey are thus immune from the effects of 
humidity and noxious atmospheric conditions. The small size and low 
power consumption of these transistors permits the design of light 
compact equipment. Since the cases are of metal there is little danger of 
accidental fracture, and the transistors are also thereby rendered 
lightproof 

Collector dissipation 50 mW at 20° C, 


Send for data sheet of these transistors to 


Standard Telephones and Cables Limited 


Publicity Department : FOOTSCRAY, SIDCUP, KENT. FOOtscray 3333 
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AT LAST... 
A [ceramic | PICK-UP CARTRIDGE 


WITH ALL THE ANSWERS... 


FOR ALL CLIMATIC CONDITIONS SY 
MECHANICAL ROBUSTNESS 4 


SMOOTH RESPONSE 4 
LOW HARMONIC AND INTERMODULATION DISTORTION f 


HIGH NEEDLE TIP COMPLIANCE 4 
GOOD OUTPUT Y 


‘ v 
‘ 
% ‘ 


i 
j 
jt 5 # £28, 


Here it is at long last 


cartridge that will readily withstand the rigours of climat 


extremes of temperature and humidity and yet has all th 


other virtues hitherto not associated with ceramic-typs 


pick-ups. Consider the features li ted above ; they add uy 


to a very good pick-up by any standards and represent a 


genuine triumph for C. ocord research and productior 


The G.P.61 is of the turnover type and the easily replace 
able cantilever styli are so designed and mounted as t 


damp out completely ar or other resonance 


io ae 
\ = [- | 
r+ Ay ... always well ahead 


COSMOCORD LIMITED - ENFIELD - MIDDX - TEL: ENField 4022 


The R.S.G.B. official sta- 
tion, GB3RS, operated 
throughout the period of 
the exhibition 


t< 
= : 


A N innovation at this year’s amateur radio 
xhibition held by the Radio Society of Great 
Britain was the presentation of an appropriately 
vorded plaque for the most outstanding piece of 
amateur-built equipment in the show. The award 
went to D. Deacon (G3BCM) for a very compact 
transmitter-receiver measuring 16in high, 12in wide 
ind 7in deep, and which can be used as a fixed, 
1 portable, or a mobile station. It covers all 
imateur wavebands from 10 to 160 metres either 
by crystal control or by v.f.o Plug-in coils or 

rystals are used and the rated power is 10 to 12 
watts 

rhe receiver, mounted below the transmitter, is 
1 7-valve superhet covering the medium waveband, 
as well as all amateur bands down to 10 metres 
rhe coils are in a detachable unit which slides into 
a recess in the panel. 

No important changes were apparent in single- 
sideband technique this year although the stand 
devoted to it was well equipped with a variety of 
inits, including a receiver designed primarily for 

b. work 

The u.h.f./v.h.f. section yielded some interest 
ing items; one was a 24-cm transmitter, or rather 
the final 72- to 24-cm tripler cavities and aerial 
ystem. The latter consisted of a spun aluminium 
paraboloid reflector with dipole and dummy aerials 
fed by 24ft of 50-ohm coaxial cable. Careful match 
ing by coaxial tuning stubs enables this length of 
feeder to be used without appreciable loss. The 

| is said to give a power gain of 8 to 10. Motor 
yn with remote control is employed. 

‘rom coherers to transistors is a long stride and 

annot be many active amateurs now who 
claim to have used both. This thought wa 
provoked by a 70-cm field-strength meter compri 
ing a small trough line, silicon detector and 
transistor d.c. amplifier shown by H. W. Pope 
G3HT), one of the shrinking band of pre-1914 
ymateurs. It was built into a 20z tobacco tin and 
is said to be most useful for exploring around 
70-cm aerial systems and measuring front-to-back 
rau 

Amateur television was represented by two most 
interesting outfits. One was a 405-line 50-fram« 
nterlaced system using B.B.C. standards through 
out shown by Ivan B. Howard (G2DUS/T). It 
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Ninth R.S8.G.B. 


Exhibition 


rHE LATEST AMATEUR 
) EQUIPMENT; HOME BUILT 


4 ; 
Cdbbadeaettirn 


AND COMMERCIAL 


used a Staticon camera for “live” transmissions, 
in impressive feature was the excellent “ pictures” 
obtained in the hall with the minimum of lighting 
rhe whole outfit costs about £250, but as an 
example of what can be done for, say, £25, M 
Cox showed a 200-line 50-frame home-built 
television transmitter operating on a closed circuit 
using “surplus” parts throughout 

The “camera,” for stills only, works on the 
flying-spot principle and utilizes an ex-radar c.1 
tube 


The commercial section mustered some 13 firms, 


Compact all-band transmitter-receiver shown by D. Deacon, 
adjudicated the most meritorious amateur exhibit 


15 


DUMMY AER 


Above Avo Model Tf 
signal generator cover 


Mc/s 


Right Forty-inch parab j 
flector with close-up view of double 
cavity resonator tripling from /2 to 
24 cms (S. C. Tucker G5DT) 


not ounting ™ 

Force di play and 

of technical journa 

exhibitor showed transmit 
ters complete or in unit or kit 
form Ihe modern style of 
self-contained band-switched 
“table top” set was exemplified by the Panda The latest in skeleton slots w 
PR120V, covering 10 to 80 metres and operating J-Beam stand; known as the 


is seen on the 
slot-beam, models 
at 150 watts input, telephony and telegraphy It were shown with from to 24 parasitic elements 
was accompanied by the Panda “Cub,” a 25/40 A typical 2-metre model, comprising three stacked 
watt version covering 10 to 170 metres (amateur lots with 6 reflectors, gives a gain of 14dB (over 
bands only, of course Che former costs £150 and dipole), has a horizontal beam width of 70 deg and 
the latter £6 

Since many amateurs have power supplies and 
modulator ivailable, the transmitter shown by 
Labg« ir (Model L.G300 Mk II $s of pe ial interest 
as it comprises only the rf. portion. It is band 
switched for 10 to 80 metres, has a variable master 
oscillator, operate watts input and is fully 
screened and prot gainst spurious radiation 
on all bands. | y re iddition is a powe! 
and modulator unit mbled in a matching style 
cabinet Ihe transmitter, less 813 output valve 
costs £57 1 and the companion power/modulator 
unit £80 complet 

rhe transmitter “foundation” units developed 
by the Minimitter Company have now been 
tended to cover the two-metre band and further 
two-metre equipment was shown by P.C.A. Radi 
This firm had a most compact transmitter-receive 
designed primarily for mobile use, but also appli 
able as a fixed station is crystal controlled, can 
be operated from a 12-V battery or mains, is rated 
at 12W and complete with all accessories costs § 
for battery operation init costs £10 10 
Phis equipment nor Vallable as a Kit, whicl A 70-cm field-strength meter using silicon crystal and 


, Al net , . 
with drilled chass) nd al ts, ¢ I 5 transistor d.c. amplifier assembled in a 2-oz tobacco tin 
crystals, costs £25 (A. W. Pope) 
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LIST OF COMMERCIAL EXHIBITORS 


-o1l Winder & Electrical Equipment Co. Led., Douglas 
London, $.W.1 

s Agencies Led 
o. Ltd 

rs Led, 


36 Clifton Gardens, London, N.W.11 
Kingsway, London, W.C.2 


101-105 Nibthwaite Road, Harrow 


als Led, Cleveland Works, Weedon Road Industrial 


orthampte 
Willow Place, Cambridge 
struments (Pullin) Led., Winchester Street, Acton 
37 Dollis Hill Avenue, Cricklewood, London 
»olders Ltd., Hemel Hempstead, Herts 
» Co. Lrd., 58 School Lane, Rochdale, Lancs 
Beavor Lane, Hammersmith London, W.6 
tts Metalworks Led, C Street, Loughborough 
(Brimar), Footscray, Sidcug 


Chapmar 
Telephones & Cables Ltd 


ts & 10 less mast). Models 
Band III television and 70cm. 
Single and multi-range test meters were shown 
Pullin; Avo had their customary display of 
ometers supported this year by a new a.m./f.m., 
al generator covering 5 to 225 Mc/s on funda- 
A.M. is available over the whole range, 
it fam. over the 60- to 120-Mc/s portion only 
M. is by means of a ferrite-type reactance unit 
up to +150kc/s deviation, continuously 
ible from zero. Provision is made for external 
modulation 
Since 


were shown for 


soldering plays a vital part in amateur- 


BOOKS 


Aldert van der Ziel Analysis of the 

rigin ff fluctuation noise in electronic circuit 

nethods of measurement and the design of circuits for 
imum noise level Includes chapters on semi 

and electron beam devices. Pp. 450+ XI 

97. Price 60s. Chapman and Hall, 37, Essex 
London, W.C.2 


Noise by 
juctor 


Visibility of Noise in Television by R. D. A 
Ing. Dr., Ing. E.S.E., A.M.1.E.E., M. Gilbert 
B.S< D.LC., G. F. Newell, A.M.LE.E. and 
Spencer. B.B.C. Engineering Monograph No. 3 
Discussion of the effects of noise in transmission circuits 
cameras with high- and low-velocity beams, 
ibility of noise as a function of frequency, and the 
ibjective comparison of photographic records of dif 
rent signal/noise ratios with the original picture 
23; Figs. 20. Price 5s. B.B.C, Publications, 35 
viebone High St, London, W.1 


ising 


Proceedings of the XIth General Assembly of the 
International Scientific Radio Union—The Hague, 
1954. Vol. X, No. 3. Reports and papers submitted 
to Commission III on ionospheric radio. Pp. 194; Fig 

Price 29s. General Secretariat of the U.R.S.] 
42, Rue des Minimes, Brussels 


R.S.G.B. Amateur Radio Call Book. 1956 edition, 

ng call gns of amateur transmitters in Great 

, Northern Ireland, the Isle of Man, the Channel 

ind Eire Includes call prefixes of 

Pp. 54. Price 2s 6d (2s 9d by post 

of Great Britain, New Ruskin 
Street, London, W.C.1 


foreign 
Radio 
House, Little 


Burnett James. Guide for 
asts to the choice of high-quality 


Hi-Fi 


rary 
Lalli 


for Pleasure by 


) l nunu 
: 
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Labgear LG200 MKIl 10- to 80-metre transmitter with new 
power/modulator unit behind. 


built equipment the newest in soldering techniques 
was most appropriately displayed by Multicore 
Solders. There were wire strippers, all kinds of 
flux-cored solder and for portable and outdoor use 
a low-melting-point solder-tape with which perfectly 
good joints can be made with an ordinary match 


. ‘ , y , 
RECEIVED 
4 4 - 


reproducing equipment, with a chapter on the playin 
#f old records and advice on the problems of recording 
haracteristics. Pp. 134; Figs. 14. Price 9s 6d. Phoenix 
House, Ltd., 38, William IV Street, London, W.C.2 

Repairing Record Changers by Eugene Ecklund 
Serviceman’s guide to the basic principles of record 
hanger operation with special reference to American 
practice. Includes a chapter on magnetic tape recorder 
mechanisms Pp. 278; Figs. 222 Price 44s 6d 
McGraw-Hill Publishing Company, Ltd., 95, Farring 
don Street, London, E.C.4 


(LUB NEWS 


Cleckheaton. The first meeting of the year of the Spen 
Valley and District Radio and Television Society will be held 
January llth, when a selection of films will be shown 
On the 25th, A. Thompson (G2FCL) will speak about 2 
metre transmitters. Meetings are held at 7.30 at the Tem 
erance Hall, Cleckheaton, Sec.: N. Pride, 100, Raikes Lane, 
Birstall, near Leeds 


Coventry.-January mectings of the 
Radio Society will be held on the 2nd, 16th and 430th at 
30 at 9, Queens Road. Demonstrations of 2-metre equip 
ent will be given at the last mecing Se J. H. Whitby 
G3IHDB), 24, Thornby Avenue, Kenilworth, Warwicks 


Coventry Amateur 


Edinburgh.—-A recorded lecture by C. H. I 
G&TL) on mobile operation (from the 
brar will be given to members of the Lothians Radio 
Society on January 12th A fortnight later I Tuck 
GM3BBW) will deal with Band III convertors. The club 
neets at 7.30 at 25, Charlotte Square, Edinburgh Sec 
john Good (GM3EWL), 24, Mansionhouse Road, Edin 
burgh, 9 


Edwards 
R.S.G.B. tape 
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FUTURE OF 


EUROPEAN BROADCASTING 


for a New Approach to Planning 


By G. H. RUSSELL, Assoc. Brit. 1.R.E 


, ' 
a failure ‘re undou y V f more foreign listen 


ognized thi ig In is itry before the last war than there i 
iunch a nation-v day id jecline is almost certainly due to 
garded i 4 ec! ( re tion naition The fore, 1f itisa cepted 
of failure de he ntinuation of m.f. broadcasting 1s desirable, 
ertheless, I I yns must be improved. To do thi: 

in examination of the present position must be made 

Past error ! be reviewed in order to illustrate 

the reasons f the present cha on the medium 

many her ind long-wave I History does not teach us, as 
transmission « many belie }ot to make the same mistakes again, 
then, fairly but only how not to make the same mistakes in quite 
B.B.C. v.h.f the same way—but even this might prove useful 

hy 


j 


f 


poruon of E inally, politics cannot entirely be eschewed, for 
were due to thi vuse rather 
ise, 1f any, 1S to De , ical considerations, a1 ll any riticisms art 
indant medium- and mi } nnection which seem anachronistic in 
irse, be argued that - se phere of international bonhomic¢ 
h.f. broadcasting he sured that they are made quite di 
will bring us t gh-quality, interferen assionately with a complete disregard 
free ion, al i I yuen medium-fre geographical position of hypotheti 
quency } broa f olet his may | they ferrous or non-ferrous meta 
true fr I t ogical aspect but 
idcasting Copenhagen and Its Aftermath 


Out of a tota f 136 channel 
medium-wave bands, 60 were 


“ 1984 and All That ” n as nationally exci 


excius 


racti 
nducted 
vening 


use < | ed 


ined < ] l > region 
j production 


sass bal 1 il > region 


t 
obtained with 
d that only 18 stations 
entertainment val In order to 
essment OS! » a listening 
ted on ions oper g on 
which gave strong, intelli 
e, 12 could t lassified as of 
giving a total However, 
ig as a number of stations carry 
amme, so the number of programm 
ved amounted to 20 


ountri 

ramet 

a n 

thi I 

surely 14 oca here in ; h interference from jamming 


not be t nany gramn ional station he “pirates,” 47 per 


German, 29 per cent Spanish and 23 per cent 
A.F.N.-Germany. Spain was responsible for 70 
per cent of the heterodyne whistles, some of which 
were due to stations with a power output of as low 
1s 200 watts. ‘Three stations were responsible for 
iusing Luxembourg effect. The biggest nuisance 
trio was the “Voice of America” station 
ituated near Munich and transmitting on 173 kc/s. 
I'he other two were Luxembourg 233kc/s and 
Allouis on 164kc/s. The severe fading occurred, 
would expect, on the channels above 


ol the 


| one 
1250 kc/s 
This, it 


should be noted, was the position in 
London 


which, geographically speaking, may be 
regarded as a suburb of Europe. The situation in the 
centre of Europe can well be imagined, where 
receivers with “knife edge” selectivity and rotating 
ferrite aerials are used in an attempt to harvest 
something of value from the existing chaos; but it is 
1 battle against impossible odds. Hence the popu- 
larity of v.h.f. broadcasting in Germany and wire 
distribution in Switzerland. 


Political Pressure 
Che position is being continually aggravated by 
the manceuvring of various transmitters endeavour- 
ing to give their listeners a better service; an activity 
which results in a vicious circle of ever-mounting 
powers coupled with a battle for the more desirable 
lower frequencies. It has been said that this chaos 
rose because the unavoidable demand for channels 
exceeded the supply. This, of course, is true but 
represents only part of the story. If only allocations 


had been made from purely technical and unbiased 


onsiderations things might have been very different! 
As it was, the Copenhagen allocations appear to have 
been made on the basis of politics, prestige, tradition 
and influence. Politics were responsible for the fact 
that neither Germany nor Spain were represented 
Prestige and tradition were responsible for Denmark 
ind ourselves retaining long-wave channels in the 
face of more deserving cases. Influence was respon- 
sible for Luxembourg and Monte Carlo being allotted 
high-power channels. The results were, to say the 
least, interesting. Germany was allowed a total 
liated power of 560 kW and is at present radiating 
er 3,600kW. Spain, for reasons of national pride, 
has shown great determination in using any frequen- 
ies but those allocated. A number of countries that 
were represented raised objections and were, in con- 
sequence, non-signatories to the Convention. These 
were Austria, Egypt, Iceland, Luxembourg, Sweden, 
Syria and Turkey 
Of these, the most interesting is probably 
of Luxembourg; a country with an area of 
1,000 square miles and a population of 
300,000, which, for a number of years before the 
war, occupied a frequency in the long-wave band 
for commercial broadcasts to foreign countries It 
thereby achieved the doubtful honour of revealing 
th phenomeni m known as the “Luxembourg 
effect As an inducement to vacate this valuable 
frequency, it was allocated an exclusive channel 
high-frequency end of the medium-wave band 
1,439kc/s) with a permitted power of 150kW! 
Gratitude for this generosity was expressed by 
ipying this new channel as well as retaining the 
frequency one (233kc/s). Even the courtesy of 
ving 3kc/s to the new long-wave channel 10 


that 
about 
around 


it the 
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(236 kc/s) to avoid a heterodyne of 6kc/s on channel 
9 has been refused. 

There are a number of commercial broadcasting 
stations in Europe. They are usually situated in 
Duchies, Principalities, Free Territories and the lik« 
There is nothing inherently wrong in commercia! 
broadcasting except that these stations annex chan 
nels without any consideration for their neighbour 
and radiate powers out of all proportion to the need 
of their population. Thus we find Luxembourg 
with two channels (one exclusive) radiating a total 
power of 300kW, and Monte Carlo with an almost 
exclusive channel radiating 120kW. More recently 
another commercial monster, situated in the Saar 
Territory and calling itself Europe No. 1, has 
appeared in the long-wave band. Having tried a 
frequency near that of Radio Luxembourg, thereby 
incurring the wrath of its rival, it has finally settled 
in channel 4 (182kc/s). Andorra is another of these 
tiny States that have found commercial broadcasting 
a lucrative proposition. It seems to have lacked the 
influence of its bigger brother at Copenhagen and 
was only given a share of an International Common 
Frequency with a power limited to 2kW. Ever 
since, the 60-kW Andorra station has been trying 
to find a home in the medium-wave band 

To complicate the issue still further there are thx 
American Forces in Europe. For the purpose of 
entertaining their Forces, the Americans were alli 
cated channel 115 (1,554kc/s) with a permitted 
power of 70kW. As an occupying power Ameri 
was represented at Copenhagen but, because it 
not a European country, was not a signatory to the 
Convention. The delegation, moreover, informed 
the conference that the U.S.A. was not prepared 
implement any allocation plan which provided for 
only one shared frequency for its Forces programmes 
and only one programme per zone in Germany 
The American Forces Network in Germany now 
occupies 13 channels (curiously, channel 115 is not 
among them) with a total power of 400kW. Thi 
attitude towards the Plan set a pattern of behaviour 
that has regrettably been followed by many 
lights 


lesser 


The Last Straw 


“ 


Finally, the “cold war” emerged and turned the 
remaining shreds of the Plan into pandemonium 
Berlin, being the centre of the cold war, has also 
become the centre of lunatic broadcasting. It ha 
no fewer than 1] transmitters radiating a total power 
of over 1,300 kW. The game there has been for one 
side to increase its power in an attempt to achieve a 
dominant position, whereupon the other side, anxious 
to maintain the status quo, raise theirs At th 
time of writing East Berlin is winning by som: 
350kW! There are also the propaganda stations. On 
our side of the “iron curtain” 7 channels are 
pied, with a total power of 1,660kW. It is rather 
difficult to assess the score on the other side but it 
is no doubt equally impressive. A side issue is the 
jamming stations—a development peculiar to Com 
munist countries—which although occupying only 
channels used for propaganda, cause severe sideband 
interference. This sorry story can be closed with an 
idiotic tale Long-wave channel 3 (173 kc/s) i 
occupied by Moscow, in accordance with the Copen 
hagen Plan, using a SO00-kW transmitter Some 
time ago “The Voice of America” commenced 


occu 
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Channels 


M.wW. (B) 
National 
Network 


(D Channels 


100kW, one low-power channel for each country 
with a maximum power rating of 10-50kW, and 
§0 on 

The frequency range is divided into five bands, 
each with a power limit: 


150-285 kc/s 100 kW 


100 kW 
50-90 kW 


15 channels 
A 525-99R kc's 53 channels 
B) 1,007-1,295ke/s (33 channels 
1,304-1,493 kc/s 2 channels) 10-40kW 

D) 1,502-1,602 kc’s (13 channels) under 10 kW 


In the plan the l.w. band is reserved for countries 
with an area greater than 100,000 square miles, with 
three exceptions. Morocco would normally qualify 
for a lw. channel, but taking into account the 
susceptibility of that part of the world to frequent 
electrical storms, a medium-wave (A) channel would 
ippear to be preferable. The other two exceptions 
ire Austria and Switzerland which, because of their 
mountainous terrain, should be given a l.w. channel 
in preference to a M.w. one. 

Extra exclusive medium-wave channels are allo- 
cated on a population and language basis; one (A 
hannel for every 10 million unit of population over 
10 million and one (B) channel for every 5 million 
unit of population over 10 million. Countries where 
more than one language (not dialect) is spoken over 
1 wide area are allocated one exclusive channel for 
each language group; the total permitted power being 
maintained. Thus, a bilingual country with a total 
permitted power of 100kW would receive two (B 
channels of 50 kW each instead of one (A) channel of 
100kW. Here again, Switzerland may be regarded 
4s an exception for the reasons given above and it is 
recommended that in addition to one lw. channel 


of 100 kW for the German language group, a further 
100-kW m.w. (A) channel for the French language 


group be allocated, as well as a 50-kW m.w. (B 
channel for the Italian language group. It should be 
noted, however, that language channels are normally 
not in addition to those based on population. 


Power Limitations 
Allocations within each band are made in ascending 
order of frequency according to descending area of 
territory, but a certain amount of rearrangement 
would be necessary to reduce adjacent channel inter- 
ference to a minimum. The procedure for filling 
the bands is to allot each country one channel in the 
orrect order, then the second channel for each 
ountry, then the third, and so on. Power in the 
|.w. band and m.w. (A) band is normally limited to 
100 kW per channel except where the territory lies 
on the perimeter of the European area, when the 
maximum power may be raised to a limit of, say, 
500 kW in the Lw. band, and 200 kW in the m.w. (A 
band. The maximum permitted power shown in 
Table 1 is a “ceiling” which no country may 
exceed but does not necessarily entitle it to 
ise that amount of power as a right The 
umount of power a country may radiate will 
depend on the number of channels in each band 
ivailable to it. This is reasonable since the largest 
ountries receive the lowest frequency channels; 
a factor which tends to cancel the effects of power to 
some extent. 

Channels may be used for national networks with 
ertain obvious limitations as to power and geogra 
phical spacing in order to spread the power over 
a relatively wide area and to forestall any attempt 
to defeat the plan by concentrating a large number 
of transmitters within a small area. 
W IRELE: 
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As well as a power maximum, every band also 
has a power minimum to prevent wastage of 
channels. Any country that cannot fulfil the 
power requirement of any channel allocated to 
it by the time the plan came into force (or within 
a reasonable time after) would have to accept a 
channel in the band appropriate to the power it 
can use In the event of this occurring all the 
remaining stations in that band would be moved to 
the next lower frequency channel. This would leave 
a vacant channel at the hf. end of the band which 
could be taken up by a country in the next band 
able to fulfil the power requirements without exceed 
ing its maximum permitted power. 

When all the exclusive channels have been filled, 
vacant in the m.w. (B) band, 
13 channels in the (C) band and 8 channels in the 
D) band. It will be found possible to give every 
country that has so far received only one channel, 
an exclusive national network channel in the (B) 
band. ‘This is probably the best use that could be 
made of the vacant channels in this band and they 
should be distributed in order of area of territory 
Ihe vacant (C) channels could be shared by various 
countries, and these, in combination with the vacant 
channels in the (D) band, should be sufficient for 
the booster stations that are needed in various parts 
of Europe where there are local propagation difficul 
ties. Low-power international common frequencies 
can be made use of, in the (D) band, as in the Copen- 
hagen Plan 


22 channels are left 


Accommodating Commercial Stations 


We now come to the question of the commercial 
broadcasting stations of which there are six at 
present. It is recommended that they are accom 
modated in the (D) band. The utmost discretion 
should be used when considering applications for 
frequencies for these stations as they also make use 
of short-wave broadcasting; Andorra uses one short 
wave channel, Luxembourg one, Monaco two and 
Tangier as many as seven. All these territories, of 
course, would be entitled to the transmitter power 
ind appropriate channel calculated on their area and 
population Because the Vatican City uses ten 
short-wave channels to reach its audience, one 
medium-wave (D) channel should suffice to cover it: 
own territory. 

Ihe effect of the recommended plan can be seen 
in Table 2 on the next page. It shows the whole of 
the long-wave band and the first 20 channels in the 
medium-wave band. The allocations are in their 
calculated order and some rearrangement would be 
necessary to reduce adjacent channel interference 
With this plan in operation, it should be possible to 
obtain reasonably clear reception from over 100 
stations in Europe. This represents an improvement 
of more than three to one over the present situation 
There is, however, nothing utopian about it; indeed, 
some countries may feel they would be making 
1 bad bargain with this plan. If so, they should 
reflect that what they would lose in quantity, they 
gain in quality; and if the lack of channels should 
encourage them to accelerate any contemplated 
change to v.h.f. broadcasting, that is not necessarily 
i bad thing. 

Certain principles of the Copenhagen Plan have 
been accepted. These are, the extent of the long- 
and medium-wave bands (150—285 and 525-—1,605 
ke/s), 9-kc/s channel spacing and the boundaries of 
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istin French Morocco—8, Netherlands-—6, 
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FURTHER THOUGHTS 
ON LICHFIELD 
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BELLING & LEE LTD. 
GREAT CAMBRIDGE RD., ENFIELD, 
MIDDX 


Written 24th November, 1955 


, 


The “Belling-Lee” range offers a 
very wide choice of mounting 
arrangements, covering most 
present applications. Moulded 
from phenolic material and based 
on a 4-contact unit, they can be 
mounted end to end to produce a 
practically unlimited line of con- 
tacts, or they can be “‘stacked”’ (with 
spacers) for compound mounting 


They are suitable for mounting 
on ceramic and laminated plastic 
printed circuits. On small-sized 
printed circuits the connector 
socket assembly will often 
mechanical support as 
electrical connection 


give 
well as 


COAXIAL 
OUTLET 
BOXES 


The 1.763 Double Outlet Box has 
sockets 
network 


two standard coaxial outlet 
**Star” 
between the 


and a matching 


incoming cable and 
the outlets, which prevents initial 
interaction. When two receivers are 
connected, the each i: 
6 dB down 


in demonstration rooms, workshops 


input to 
It is designed for use 


and laboratories; or where neigh 
bours in semi-detached or terraced 
houses wish to share a television 

acria] installation 


PRINTED 
CIRCUIT 
CONNECTORS 


The ribbon contact strips are 
gold-plated for indefinite storage 
life and are provided with holes in 
the tag for the anchoring of wires 
before soldering. The free end 
of each contact is looped back into 
the moulding, thus 
sprung position. ‘These strips re 
tain sufficient flexibility for inser 
tion into drilled or punched holes 
in mating circuits and can be bent 
as required, 


retaining its 


Plugs and sockets are mounted 
with standard 8 BA nuts and 
bolts. Their length is governed 
by the thickness of the mounting 
plate 


1.735 (shown) Single Coaxial Out 
let Box. This popular surface 
mounting outlet box is designed 
primarily for neat and efficient 
termination of television aerial 
installations. It is suitable 
for certain laboratory and test bench 
installations. It will accommodate 
feeders up to §/16 in. dia 

The casing maintains 
continuity of screening. 
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die-cast 


BELLING ¢ LEE LTD 


GREAT 


lelephone. tEnneid 3322 


CAMBRIDGE 


RD ENFIELD, MIDDZ 


lelegrams tadiobei, Ensieid 


ENGLAND 


Complete 5 valve Superhet 
J-wave band receiver suitable 
for A.M. or F.M. reception 


An entirely new series of courses designed to teach Radic Television and 
Electronics more quickly and thoroughly than any other method Specially 
prepared sets of radio parts are supplied and with these we teach you, in your 


own home, the working of fundamental electronic circuits and bring you easily 
to the point when you ca nmstruct and service radio receivers, etc 
Whether you are a student for 


an examination; starting a new hobby 
intent upon a career ini 


y r running your own business these Practica 
Courses are ideal and may be yours at ver y moderate cost 

With these outfits, w ceive upon enrolment and which remain 
your property, you are ted w to build basic Electronic Circuits 
(Amplif ers, Oscillator 


f ver nits, etc.) leading to designing, testing and 
servicing 


of complete Radi slevision Receivers 


) 
/WEW TELEVISION COURSE including a complete set To E.M.I 


equipment dealing with the | 


x construction and servicing of a higt Dept 
quality television receive 


Courses (with equipment) also available in many other engineering subjects 


COURSES FROM 15/- PER MONTH 


eet ee Tees 


“HIS MASTER'S VOICE MARCONIPHONE, COLUMBIA, ETC 


FILL IN COUPON HAV 
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me 
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FREE 
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ECME machine 
ompiete batteries) 
input end 


view 0 


(two 


from the 


tral Office 


Automatic Circuit Production 


Plans for an Improved Version of the Sargrove ECME 


John Sargrove 
revoluuionary new 
vf manufacturing complet 

nic circ there have been 
few developments in the field 
utomatic circuit production. The 
d circuit has become common 
nd various methods of auto 
sembly have been designed 
In spite of this, and the 

the Sargrove system was 

illy put into full operation 
organizations have expressed 
erest in the scheme that Mr 
has been asked to consider 


when 


uits*, 


A high-speed surface milling unit in 
the machine, showing a circuit panel 
emerging on the left 
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ECME} 

flexible 
ull work 
principle 


a new version of th 
machine—a version mor 
than the original plant but 
ing on basically the same 

The purpose of the ECME 
machine, it will be recalled, was to 
reduce the cost of circuit production 
notably in broadcast receiver by 
eliminating the work of component 
assembly and wiring normally don 
by human operatives. It did this by 
turning out a “compound” circuit 
in the form of a moulded panel 
which had component well as 
wiring as integral part whole 
Ihe panel contained grooves and in 
dentations of various shap¢ which, 
when filled with conducting material, 
formed the connections, the induc 
tors and the capacitors rhe filling 
was done by spraying the whole 
panel with the conducting material 
and then milling off the surplus from 
the raised parts afterward Resis 
tors were fabricated spraying on 
graphitic material through suitable 
stencils 

All this was done automatically by 
the machine, which was arranged on 
the conveyor-belt principle, and at 
the end it was only necessary for 
accessories such as valves to be added 
by human hands. Electronic con 
trol was used extensively throughout 
the plant, and after each production 
process there was an automatic in 
pection device for controlling that 
process. There were device 
for automatically testing the circuit 
before and after the valves were 
inserted 

Unfortunately this early machine 
was really only suitable for large pro- 
duction runs on the same type of 
circuit The cost of making the 


1180 


necessary new tools for a different 
circuit was quite large and could only 
be balanced by the savings obtained 
by automatic production on long 
runs. Improvements have now been 
worked out, however, which should 
make the second machine more ver 
satile. The main one is a new design 
technique for the panel-moulding 
tools, based on the “ Meccano” prin 
ciple so that different indentation 
patterns can be more readily formed 
and altered. By this means it is ex 
pected that the normal preparatory 
period of 3 months before a produ 
tion run will be reduced to som 
thing like one week-end. The Mk. II 
machine will be suitable for manu 
facturing television receiver circuits 
among other things 

On the question of the saving in 
cost achieved by automatic assembly 
methods, it interesting to note that 
where conventional components ar 
used, as in one recent American 
system, there is actually no reduction 
in the cost of assembly pure and 
simple. The saving arises from thi 
fact that the system produces a much 
tidier job, which enables it to be 
inspected and tested by automat 
methods With circuits assembled 
by hand, the construction generally 
appears more complicated and tend 
to vary from unit to unit, so that 
the inspection and testing can only 
be done conveniently by skilled 
human operatives. This, of course 
is where expensive bottlenecks occur 
in normal factory production 


* See “ Automatic Receiver 

Wireless World, April 1947 

t Electronic Circuit Making Equipment 
See also note on Automation Consultants 

and Associates, p. 6 
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Tetrodes with Screen Feedback 
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A; PER a 


quarters to 
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period af 
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1ution, 
ed 
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amounting 
scepticism, the “ultra- 
linear” undoubtedly here to 
stay. It though, that Hafler and 
Keroes in popularizing this circuit for audio ampli- 
fiers should have chosen a term which, if it means 
anything, suggests that the transfer characteristic 
has been bent “ beyond the straight” and is there- 
fore still 
Several 
gested, the 
operation 
since 


in some 
gul 
untort 


inate 


Was 


( urved 
alternative descriptions have been sug- 
most plausible being “ triode-tetrode ” 
This hardly does justice to the circuit, 
although e extreme limits of the screen 
tapping (Fig. 1) the valve is undoubtedly operating 
either as a triode etrode, the intermediate tap- 
ping points do not 1 progressive transition, 
far as distortion | oncerned, from one set 


orat 


SO 


of 


+HT 


rAPPING POINT 
Measured from | h.t 


Impedance rurns 


INPUT 
Left Fig. |. Basic 
connections of UL out- 
put vaive 


ULTRA-LINEAR 


CIRCUIT 


characteristics to the other. When the screen tap- 
ping point is properly adjusted the transfer charac- 
teristic is more nearly linear and distortion is less 
than that of either the tetrode or the triode connec- 
tion. Obviously some factor is at work which is not 
present in either of the limiting conditions and 
“ triode-tetrode” is misleadingly simple. If it 
called the “UL” circuit the special nature of its 
performance is underlined, and we do not have to 
grit our teeth over that “ beyond the linear.” 

The UL nomenclature is, incidentally, adopted by 
F. Langford-Smith and A. R. Chesterman who have 
recently’ carried out an exhaustive experimental 
investigation of the push-pull circuit (Fig. 2). ‘The 
results of their measurements with KT66s are given 
in Fig. 3 and it will be noted that they have taken 
the trouble to adjust the load resistance and bias 
for the best performance at each tapping point. This 
ensures that the effects of screen feedback will not 
be modified or obscured by unfavourable operating 
conditions 

The for 
minimum for a 
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curve maximum power shows a clea! 
creen tapping of about 15%, and 
a similar though less pronounced minimum occurs 
at about 20'., under minimum distortion conditions. 
Both these minima are of lower value than the dis- 
tortion present under optimum triode conditions. 
Any reduction in inherent distortion in the output 
stage reduces the degree of overall feedback 
required for a given amplifier performance and so 
increases the stability margin, but the improvement 
over triode performance by itself would seldom 
justify the expense of the extra primary tappings. 
Ihe real advantage of UL operation is that triode 
performance in the matter of low inherent distortion 
is achieved with a power 
efficiency performance 


approaching that of a 


OSCILLATOR 
1,000 c/s 


rmoirice 


pentode For a 
audio-frequency 
output and _ distortion 
level, smaller output 
valves and a less expen- 
sive power supply unit 
can be used with the UL 
circuit than would be 
necessary with triodes in 
the output stage. 

For a given anode and 
screen supply voltage the 
available power output 
from a pair of valves in 
the UL circuit is always 
less than that given by 
the same valves operated 
iS pentodes (tetrodes) (see 
Fig. 3), and the voltage 
gain less. It 
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power! 
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used by | th and 
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able 
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of accepting the 
overall feedback 
to reduce dis- 
the same results 
be obtained by using 
normal pentode opera- 
tion Langford - Smith 
points out’ that the volt- 
Zz characteristic of 
1 pentode stage (Fig. 4 (a 
from linear com- 
with the UL cir- 
uit, and that with pen- 
todes the feed back near 
full power output will be 
i—just where it is 
wanted It also 
tated that since the 
maximum-signal cathode 
less with UL 
1 with pentode opera- 
ind the cathode 
current efficiencies § are 
approximately the same, 
ould be possible to 
the anode voltage 
the UL power! 
utput up to the pentode 
level 
In 
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Fig. 3. 
bias) with screen tapping 
measured point using a pai 


ncre 


oring 


is¢ 


the test circuit (Fig 
by Langford- 
ind Chesterman it 
be that anti 
ic measures have 
liberally applied 
the authors mention 
tendency towards in- 
tability which 1s _ attri- 
1 to the multiplicity 
ippings and _ their 
iated switches. This 
ney to instability in 
lL. circuit must not 
overlooked It 1s 
related to. the 
of the output 
former and is 
ed in detail else- 
re in this issue. 
Mechanism” of the 
Circuit.—Although 
ircuit behaves, so far as reduction of gain and 
utput impedance are concerned’, according to the 
laws of feedback circuits and shows a smooth 
from the pentode to the triode condition, 
ventional feedback formule fail to account for 
in the distortion curve at a critical screen 
point (which varies from valve to vaive) 
been suggested that non-linearity in the 
n/anode characteristic may offset curvature of 
ontrol grid characteristic, but this cannot be 
hecked as the screen characteristics of power 
are not usually included in the makers’ 
ure. But is this basically the right explana- 
If the screen curvature is sufficient to cancel 
the rid curvature at comparatively low levels of 
feedback in the case of the 6V6) why does it 
predominate and cause more than the observed 
the screen feedback approaches 100 
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Variation of total harmonic distortion and maximum power (peak input 
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The vertical dotted /ine indicates the level at which peak input equals the 


An alternative and more plausible hypothesis 
recently published", takes into account the non 
linearity resulting from multiplicative mixing when 
feedback is applied to an electrode other than the 
input grid. It is known that non-linearity can be 
introduced into an otherwise linear valve charac 
teristic by applying feedback to the suppressor grid 
This form of distortion will be present also when 
the screen characteristic is itself linear. It is shown 
mathematically that feedback can be critically 
adjusted to cancel a particular harmonic (in practice 
the third) and that as all even harmonics are already 
cancelled by push-pull operation the residue must 
consist of higher-order odd harmonics. The analysis 
has not been extended to these higher harmonics 
and although individually they are of amplitude 
approaching the experimental threshold of measure 
ment, it 1s by no means certain that they may not 
have been increased by the same process which 


reduced th nucl uy ver third harmon Ir 
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LETTERS TO THE EDITOR 


The Editor does not necessarily endorse the opinions expressed by his correspondents 


** Radio Navaids”’ 
RADIOPHARE,” 


SU ompares 


writing in your December, 1955, 
hyperbolic rho-theta air navigational 
ms. ‘There are many points on which I should like 
io take issue with him but to do so would make con 
siderable claims on your space; I shall therefore restrict 
my comment to those portions of his article in which I 
feel he has done hyperbolic systems considerably less 
than justice 
Although “Radiophare” rightly emphasizes _ the 
accuracy of the hyperbolic aid, he glosses rather lightly 
over the other side of the story. He dves not, in fact, 
explain how inaccurate rho-theta—or rather, theta 
devices are. On this point I need do no more than 
commend uim to an editorial in the American Aviation 
Week of August last. which complains, amongst other 
things, that aircraft on VOR radials 15 degrees apart 
frequently find themselves on collision courses 
We believe that the finest presentation is a pictorial 
display actuated by information derived from a highly 
system. Obviously, of course, we have a vested 
nterest in such devices and anything I say in this regard 
could be considered special pleading. Instead, I sum- 
marize a statement issued on 15th November, 1955, by 
British European Airways which gives their reactions to 
Decca after more than 30,000 flying hours with our 
pictorial display—the Decca Flight Log 
B.E.A. found the Flight Log presentation of great 
ilue because it enabled predetermined tracks to be 
maintained precisely and “estimated times of arrival” 
calculated easily “with an accuracy we do not believe 
ipable of achievement by any other contemporary 
Further, they found it invaluable in detecting 
wind changes, frequently encountered at high 
iltitudes, and in the ease and accuracy with which it 
enabled holding patterns to be maintained and a smooth 
ind rapid transition to be effected from holding pattern 
to the final feed-in point. B.E.A. also stated that pilots 
were enthusiastic about the Flight Log display and con 
ider that it eased the cockpit workload considerably 
* Radiophare ” does not mention a major problem now 
ng aviation. Thi the problem of air traffic con 
tion which being caused by the wide separation 
tandards imposed by Air Traffic Control. These separa 
on standards are necessary because the majority of air 
raft have no accurate navigational facility. They there 
fore have to be protected, as it were, from the possibility 
of their own errors. Separations can only be narrowed 
h aircraft in a traffic complex knows exactly wher« 
at any moment. The Decca Navigator system pro 
this facility and it allows the maximum utilization 
We do not believe that this 
it is known, will be possible 
ystem because of the intrinsic in- 
iccuracies of such systems. In support of this point I 
vould quote General Arnold, who was Chairman of the 
te VORTAC Committee, who said that he “held out 
tle hope at this time of the idea of lateral separation 
VOR and DME” nor, he added, “ would lateral 
eparation be practicable even with TACAN.” 
One final point. Radiophare talks about the ambiguity 
f hyperbolic systems as though this were a major dis- 
dvantage. He appears to overlook the fact that long 
e lines and hence ambiguities are essential to high 
that, even so, the ambiguities are then 
olved to the point where they are no longer opera- 
gnificant Further, it is by resolving these 
iumbiguities i tages that Decca is able to offer a “ fail 
ife” facility which not, of course, available with the 
rho-theta type of aid 


iccurale 


ystem 
udden 


be made of the air space 
ral track separation,” a: 


i rho-theta 


accuracy Dut 


tionally 
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With a high-accuracy hyperbolic system it is always 
possible to keep a check on the functioning of the system 
itself and if anything goes wrong it is immediately dis 
cernible. This is not so with a rho-theta device, which 
may give erroneous information without any indication 
that it is in fact in error 

E. R. BONNER 

Manager, Air Division, The Decca 

Navigator Company) 


{rt or Science ? 


IT is distressing to observe that Wireless World, the 
cme of correct terminology, has again described the 
science of electronics as an art (December Editorial) 

Art implies intuition and whereas some experimenters 
may consider their work the result of imagination, they 
cannot then claim the title of engineer because the true 
engineer should be able to deduce why or why not a 
circuit is good by scientific reasoning, whereas the artist 
musician, painter or otherwise) does not necessarily so 
judge his work, 

Scanning your “ Situations Vacant” advertisements 
one observes a marked preference by the industry for 
B.Sc. degrees rather than B.A 

Radio is a science and the word art does not embellish 
it, but shows instead an attempt to find a better descrip 
tion where none is needed 

St. Ives, Hunts 


H. S. KING (G3ASE 


‘Component Tolerances ” 


IN his article in the November Wireless World, H. S 
Jewitt appears to have over-simplified the question of 
component selection. His reasons for selecting com 
position resistors in preference to high-stability carbon 
resistors completely ignore the well known fact that these 
two types of resistors have marked differences as far a 
stability of value are concerned. It is pointless to specify 
component to be within a selection tolerance of + 5 
of a nominal value if that component has a secular drift 
of as much as 25 One of the major advantages of the 
high-stability carbon resistor over its cheaper counter 
part is that its rate of drift is very much lower, The 
difference between selection tolerance and _ stability 
which terms Mr. Jewitt seems to have confused, is mad 
clear in RCG 110, paragraph 10, which states: 
“Tt should be noted that there is no connection 
between stability and selection tolerance. Thus a 
Grade 2 resistor, having a nominal value of 100 ohm 
and a section tolerance of 10 may be supplied 
originally at any value between 90 ohms and 110 ohms 
but in certain conditions of use it may drift away from 
the initial value by as much as 25 Hence it would 
be misleading to offer a selection tolerance of less than 
10%, for Grade 2 resistors, and only this tolergnc« 
listed in RCL 112. In general, resistors within th 
range 1,000 ohms to 100,000 ohms possess degree 
of stability in excess of the lower and higher values.” 
RCS 112 (2.3) requires that Grade 2 resistors be stable 
to +25 under service conditions. Grade 1 resistors 
ire required to be stable to +5 under similar con 
ditions 

It is surely false economy to save a few pence in the 
nitial cost of expensive apparatus by using unsuitable 
components in critical positions and thus lay trouble in 
tore for the purchaser as the cheaper components drift 
out of the specification limits and jeopardize the per 
formance of the apparatus 
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WIRELESS WORLD 


MARCONI-SIEMENS 


Five Band Split 
Privacy Radio 
Telephone Equipment 


oo” 


(TYPE HW 12) 


This equipment, which may be switched in or out of 
use at the radio terminal, provides a very high degree 
of privacy for speech on a radio-telephone circuit by:- 
(1) splitting the speech band of 250-3000 c/s into five 


sub-bands of 550 c/s and recombining them in different 
relative positions, 

(2) inverting the frequency range of any one or more 
of the sub-bands, and 

(3) rearranging the combination of the sub-bands 
simultaneously at both ends of the radio-circuit in 


accordance with a pre-arranged sequence at controlled 
intervals between 4 and 20 seconds 

The resulting speech band, which modulates the trans 
mitter, is unintelligible and the frequent regrouping of 
the sub-bands, with or without inversion precludes any 
simple method of interception A reversal of the 
process at the distant terminal restores the original 
speech The processes involved are reversible, thus 
common channel equipment can be used for both 
transmission and reception. Amplifiers in the privacy 
path compensate for the losses in band splitting and 
recombining The simultaneous switching system, 
operates by means of relays under the control of a 
synchronous motor driven by a high precision crystal 
oscillator, this does away with the need for a trans- 


mitter pilot tone 


arcont THE LINK BETWEEN RADIO AND LINE COMMUNICATIONS 


Full technical details of this and other Marconi-Siemens equipment 
which provides completely integrated radio and line telegraph 
and telephone systems may be obtained from either 


MARCONITS WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, 
OR SIEMENS BROTHERS & CO, LIMITED, WOOLWICH LONDON 
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Plessey | “CASCAP” 


RAMIG DISC 
PACITORS 


With the birth of CASCAP, many of the inherent 


CE 
CA 


difficulties in the design and production of certain types 
Radio and Electronic equipment were instantly overc« 
They were, of course, mainly considerations of space and 
y in relation to the final product's performance 
npact, reliable and inexpensive, CASCAP capacitors 
» between 0.0005 mfd. and 0.0! mfd. are readily 
They are ideal for radio and electronic applications suct 
R.F. decoupling where precision of capacitance value is 


not of primary importance 


A NEWER APPLICATION The present-day demands for Further information 


compact items of electric ally operated merchandise 


is supplied in Plesse 
n the mass consumer field give f AS( AP anew and PP y 


important role to play Publication No. 764/1 
in view of the legal obligation to install suppressors in suc A copy will be mailed, 


azors, hair driers and the like and together with a sample 


itation factor in fabrication, CASCAP certa y ‘ 
Cascap capacitor, at 
satimely answer to what would otherwise have bee 


le problem to manufacturers your request. 


iscap Capacitors are produced by 
THE CHEMICAL & METALLURGICAL DIVISION OF PLESSEY - WOOD BURCOTE WAY TOWCESTER NORTHANTS 
W Pci 


UL Output 
Transformers 


Stability of ** Ultra Linear *’ Push-Pull Output Stages at High Frequencies 


. 
| HE advantages afforded by the “ultra-linear” 
circuit for push-pull output stages have now been 
well tablished, but the necessary conditions to 
be met when designing the associated output trans- 
former have not always been given the attention 
This is especially true of the high- 
performance, where one of the main 
the appearance of peaks in the frequency 
which in extreme cases lead to continuous 
scillation. In this article it is hoped to explain 
the two main modes of possible oscillation and to 
show how, by suitable transformer design, and in 
extreme cases, with external components, these 
troubl Due to the distributed 


they deserve 
Irequency 
troubles is 


response, 


U1 les can be minimized. 
nature of the relevant components in a transformer 
€.g., Stray capacitance) any “lumped constant” 
explanation can at the best be only approximate, 

i following arguments should not be taken 


ind the 


out 


Basic circuit of a push-pull UL output stage 


is proofs, but only as simplified indications 
factors involved. 
conclude the article a transformer suitable 
in N709 
h as in the Osram “912” amplifier, is described 
[he two main modes of oscillation in a push-pull 
tage can be classified as:— 
illation involving cross-coupling between 
ilves in the output circuit. 
Oscillation of one or both of the output stages 
or less independently. 
1 shows a typical basic circuit of a push 
L output stage. Unfortunately an equivalent 
it high frequencies consisting of an array 
inductances cannot be drawn for such 
Hence, to show the causes of the above 
of oscillation it is necessary to simplify the 


‘ultra-linear” push-pull output stage, 


By D. M. LEAKEY’, 8.Sc., 
and R. B. GILSON| 


circuit The maximum number of windings which 
an be dealt with if an equivalent high-frequency 
circuit is drawn is three, whereas in the above 
circuit there are effectively five windings. For a 
three-winding transformer the equivalent leakage 
inductance circuit can be drawn as three star-con 
nected leakage inductances as illustrated in Fig. 2 

To consider the first cause of oscillation the 
original transformer winding arrangement must 
therefore be simplified as shown in Fig. 3 

Now, assuming this simplification is valid, it can 
be seen that if L,, L,. then at high frequenci« 
the screen of V1 becomes effectively coupled to A2 
ind not to Al If, at the same time the screen of 
V2 becomes effectively coupled to Al, then a cro: 
coupled system similar to a multivibrator results 
Besides this mode of cross-coupling it is also pos 
sible for one to be formed by stray capacitance: 


AT HIGH 


FREQUENCIES 


Fig. 2. Three-winding transformer and its equivalent 
circuit at high frequencies. L,, L, andL, are leakage indu 
tance components associated with each winding. An 
‘ideal *’ transformer should be inserted in two of the 
limbs to allow for differences in impedance level. but these 
will be omitted. 


IIlustrating the origin of cross-coupling between 
site halves of a push-pull stoge 


these possibilities can 
third should be avoided 
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j in Fig 
c ectl tween the 
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network hen produced which cause 


1 
trle 
Li 


be summ 
between 
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bserved 
‘Each half-primary should, if 
ible, be wound without being 
secuonalized with the other half 
rimary or the secondary. If it 
ry to sectionalize each 
then the ections 
reen and anode 
the same propor 
winding 
L,, l 
tray capacita 
the transf 
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must D 
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additional compl f lustrate j 
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j cy I Figs. 8 Typical sectionalization of output trans- 
former " operation wit! triodes or tetrodes 
; els . 
eflecuvely to zer If tabbe ’ operation in this manner, instability 

is likel 
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Pi & P2 WOUND IN REVERSE 
DIRECTION TO Pi & P2 


Cr 


CORE 


ms 


Fig. 11. Simplified wind- 


SERIES WOUND SECTIONS 


Fig. 10. Alternative ideal winding arrangements conform- 
ng to the criteria for stable operation in the UL circuit. 


uuon as the complete half-primary. Alternatively the 
ectionalizing can be done by connecting complete 
half-primary sections in parallel.” 

lo clarify this statement the following case can be 
considered. Fig. 8 shows a typical winding arrange- 
ment for use with triodes or tetrodes. To convert 
this to “ultra-linear” operation the simple arrange- 
ment of Fig. 9 should not be used, since it violates 
the design condition and is liable to be unstable. 
Instead the arrangements shown in Fig. 10 can be 
used, both of which conform to the design condition. 
I'he first employs series-connected sections and the 
latter parallel-connected sections. Unfortunately 
both are rather complicated and if a very low half- 
primary to half-primary leakage inductance is not of 
prime importance, then, by reversing the positions of 
the primary and secondary windings, a much simpler 
but nevertheless very satisfactory winding arrange- 
ment results Fig. 11 illustrates this winding 
urrangement which is suitable for most “ultra- 
linear” output stages up to the 30-watt class. 

As a rider to this section it must be said that trans- 
formers not designed to the above principles are not 
necessarily unstable but in general require external 


ing arrangement for UL 
operation which gives good 
results in practice. 


PARALLEL WOUND SECTIC 


Fig. 12. Practical winding sequence equivalent to the 
circuit of Fig. 11. Details of a transformer for use with 
N709 valves in UL push-pull are given in tabular form 
below. 


stabilization, whereas the above designs in general 
do not 

Before specifying the design of the output trans- 
former, which as far as low and middle frequencies 
are concerned can be designed along conventional 
lines, one factor which is often questioned should 


Design for UL Output Transformer for N709 Valves in Push-pull. 


l}-in stack of No. 29a, 0.014-in thick Stalloy 


laminations 


from core)—See Fig 12 

45 turns of 22 s.w.g. enamelled copper 
wound in one layer. 

2 turns of 5-mil. Empire cloth. 

1,940 turns, tapped at 390 turns, of 38 s.w.g 
enamelled, 178 turns per layer, 3-mil. paper inter 
leaving each layer 

3 turns of 5-mil. Empire cloth 

3) 90 turns of 22 s.w.g. enamelled in two layers 

3 turns of 5-mil. Empire cloth 

4) 1,940 turns, tapped at 1,550, 38 s.w.g. enamelled 


dings 
wire, 


? 


178 turns per layer, 3-mil. paper interleaving. 
3 turns of 5-mil. Empire cloth 

5) 45 turns of 22 s.w.g. in one layer 

1 turn of 5-mil. Empire cloth 


Test Specification 

Primary d.c. resistance 520 ohms, anode-to-anode 
Secondary d.c. resistance (on “15 ohms”) 1.2 ohms 
Primary inductance at 5V, 50c/s 75 

Leakage inductance, primary—secondary, referred to 
primary 28—30 mH 
Leakage inductance Al —SCl 10 mH 
Leakage inductance A2—-SC2 9 mH 
Leakage inductance 4 primary to 4} primary 24 mH 
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WIRELESS WORLD 


Special ELECTRONIC APPARATUS 
for Industry and Government Departments 


his specially adapted Special equipment such as this is regularly being 


12-channel electro- developed and produced by Ediswan for Industry 
encephalograph was and Government Departments. 


supplied by Ediswan Ediswan Engineers have wide experience and they 


for electro-medical are backed by first-class drawing offices and 


recording in conjunc- factories accustomed to working to the appropriate 


tion with the “ man- Government specifications. 
carrying” centrifuge Enquiries for this type of equipment will receive 


A\.F. Institute of Aviation Medicine careful attention. 


EDISWAN 


RADIO iVisi@Q 


ee 
DISON SWAN ELECTRIC COMPANY LTD 55 Charing Cross Road, London, W.C.2 


i 
Telegrams: Ediswan, Westcent, London 


Member of the A.EI.G 
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POST THE COUPON TODAY 
FOR OUR BROCHURE ON THE 
LATEST METHODS OF HOME 

TRAINING FOR OVER 

150 CAREERS AND HOBBIES 


THE ADVANTAGES OF E.M.1. TRAINING 


te The teaching methods are planned to meet 
modern industrial requirements. 


% We offer training in all subjects which provide 
lucrative jobs or interesting hobbies. 


The student is taken carefully and thoroughly 
through his chosen subject 


A tutor is personally allotted by name to ensure 

Pp y Y 
private and individual tuition. 

* 


Free advice covering all aspects of training is given 
to students before and after enrolment with us 


PRIVATE INDIVIDUAL TUITION IN YOUR OWN HOME 


LEARN THE PRACTICAL WAY 
— COURSES WITH EQUIPMENT 


With nw iny courses we supp 


y actual equip 


ment thus combining theor ind practice 
zg y f 


in the ‘ ect educational sequence 


The equipment, spe ly 


| prepared and 
designe j 
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Aeronautical 
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Engineering 
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Civil Service 

Civil Engineering 
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Drawing 


Customs & 
Excise Officer 
Draughtsmanship 


Economics 
Electrical 
Engineering 
Electronic 
Fashion Drawing 
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Engineering 
Industrial 
Administration 
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Languages 
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Engineering 
Mathematics 


M.C.A. Licences 
Mechanical 
Engineering 
Motor Engineering 
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P.M.G, Licences 
Police 
Production 
Engineering 
Public Speaking 
Radar 
Radio & Television 
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Radio Engineering 
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Sound Recording 
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Engineering 
Tele 
communications 
Television 
Time & Motion 
Study 
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Writing 
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Management 
and many others. 


Also courses for University Degrees, General Certificate of Education, B.Sc.Eng., A.M.1.Mech.E., 


L.1.0.B., A.C.C.A., A.C.LS 


Certificates, etc 


» AM.Brit.LR.E., ALMLLLA., City & Guilds Examinations, B.S.A 


Courses from 19/- per month 
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Grove Park Road, London, 
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SWI ERLAND 


High-altitude site of a microwave relay station 
Achievement in ‘Turning Difficult Topography to Advantage 


a television service for Switzerland was accepted and a plan for an experimental servi 
ted the idea was viewed with misgivings was put into operation some three years ago 
iny technicians, who considered that the his called for four stations working in thickly 
iinous nature of the country would make populated areas (see Table I) and the service given 
ion poor or impossible in a number of area by these is now covering a large part of the country 
of local screening. It was thought that here are actually two main programmes: a German 
olution would be to operate a large number language programme which originates from studios 
power stations The Swiss Post Office, at Zurich and is transmitted from Uetliberg, Bantiger 
er, which was given the task of investigating and St. Chrischona, and a French-language pro 
ibilities of television, approached the prob- gramme which comes from studios at Geneva and 
in original way and arrived at the conclusion is radiated from La Déle. In addition there is a 
he mountains could be used as an aid to tele common programme which is transmitted several 
rather than being a hindrance. By siting times a week by all the stations. The programme 
high ground in suitable places not run for about two hours every evening, starting at 
reception be possible over relatively 8.30 p.m., and the average for the week is approxi 
but the interconnection of the various mately 14 hours. As would be expected in Switzer 
by radio links would be simplified land, the European standard of 625 lines with f.m 
with receiving 
laced at the trans- Table I 
g sites it would be DETAILS OF SWISS TRANSMITTERS 
le for outside broad- 
ins to work into Mean Altitude Frequency 
etwork from consider- Station Alti- Area of Towns in E.R.P. (Mc's) 
tance In keeping tude Served Area Vision 
international (feet) (feet) Vision Sound 
he Swiss also 
that installations 
oints would be Bantiger 500 r 1,800 SOK 
ilue in the re- 
of programmes be- La Déle 5 OOK ausanne am 1.500 100k 
the various countries 


Uetliberg 4.000 iricl 1.500 20k W 


hilosophy of the St. Chrischona 2,000 Basl 900 kW 
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Post Office) was 


} Swiss 
orograp! elevisi philo- 


ophy 
The “‘ ghost”’ problem is, 
of course, very real, when there 
mountain 
K energy 
but it 
ome by 
arranged 
usually of 
Ihe mount- 
also influenced to a 
the choice of 
polarization, which is hori- 
zontal. It appears that there 
is § ange of polarization 
when 1c waves pass over 
a sharp mountain peak, and 
grou ! n ay the amount of this change 
the consequent reduc 

gnal_ strength- 

on which plane of 
polarization is used. Immedi- 
itel\ behind — the p ik the 
ignal strength is greater with 
polarization, but at 
beyond this, on the 
ind where the px 
is normally situ- 
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rectional properti rizontally 
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ind the pop lated 
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trouble When the 
1 in 1952 ar fre 
naturally assumed 
juate barrier against 
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In 
creen, 
tent abnormal reception 
in transmission in particular 
which is about 
gnal strength from 

berland ar i 


it the only 


complex and 
topography 
therefor 


ent 


ind 
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results were classified by rt 
two standards of recep- 
tion—passable and poor. 
[he originality of the 
method lay in the manner 
which the information 
presented, and this 
an be seen in Fig. 2, 
gives the results | 
from the Ban- 
tiger station at Berne. On 
this map each town 1s 
hown as a circle, the total 
rea being proportional to 
the population, while the 
white area corresponds to ? 
passable reception and the A 
black area to poor recep- 
tio! From this it is 
possible to see immedi- | 
kind of con- | 
ditions to be expected in 
a certain town ALE km 
lield strength measure- 
ments aresomctimesmade § | 
a travelling motor van 


[ t+ TRANSMITTER 


ya MICROWAVE RELAY STAT 


which 


obtained 


el the 


vith an aerial mounted on Fig. 3. _A forecast of how 
Y 1957. The stations at Mte 
ie It - not prac- German and French programmes 
ti e to make a direct 
ecord of the instantan- 
ous field strength, however, since this tends to 


fluctuate violently as a result of reflections and 
tanding-wave patterns as the van travels along 
Instead a “gliding mean” is calculated from 


the measurements (by an analogue computer) for 
each kilometre of distance along the road and this 

automatically registered on a recording device 
oupled to the van’s compteur de kilometres. Maps 
ire then prepared with the various mean values 
marked in different colours along the roads, and from 
these it is possible to shade in broad areas of country 
having a given field strength and to compile charts 
f the kind shown in Fig. 2. 

As already mentioned, the mountains are used to 
good purpose in providing high-altitude sites for the 
relay stations of the 2,000-Mc’s radio-link system 
vhich feeds programmes to the transmitters. Three 

f the stations, Chasseral, Rochers de Naye and 
Monte Generoso, are about 5,000 ft above sea level, 

ile the one on the Jungfrau is as high as 12,000 ft 
One advantage of the high-altitude sites is that they 
ither keep the radio beams well above the tropos- 
pheric disturbances occurring in the lower parts of 
the atmosphere or cause them to pass through these 


listurbances at a sharp angle (when, for example, 
me station is Cn a mountain site and the other is at 
ound level As a result the communication given 
the radio-link system is extremely reliable and 
from noise. In practice it has been found that a 
lio beam passing through the region of disturbances 
t do so at an angle greater than 14° if good result 
ire to be obtained 
Another advantage conferred by the mountainous 
intry is its ability to disperse the ground refle« 
tions which can cause interference with the main 


im between two relay stations. For this reason 


been found desirable to arrange the stations 


1 link so that the beam passes over a series of sharp 
iks rather than a fairly smooth bowl or plain 
Che link between the Jungfrau and Monte Generoso 
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the Swiss television network will be arranged by the end of 


Ceneri and Mte. S. Salvatore will broadcast mixed Italian, 


is particularly well placed in this respect Apart 
from this, the P.T.T. have found it possible to 
mitigate the effects of ground reflections by using 
the diversity principle with aerials arranged at differ 
ent heights 

Incidentally, one ot the unexpected difficulties of 
operating the relay station on the Jungfrau is that the 


maintenance staff has to be very carefully selected 
to withstand the fits of “altitude depression ’’ to 
which a great many people are subject at high 


altitudes. This malady may be caused by the lower 
content of oxygen in the atmosphere at 12,000 ft 
It appears, too, that high altitudes also have a bad 
effect on television receivers in Switzerland, which 
suffer breakdowns of ¢.h.t. insulation at heights above 


?,000 ft. If small c.r. tubes with anode voltages of 
-7kV are used, however, the trouble is not too 
serious 

Of course, the transmitters at present in use do 
not give coverage for every part of the country. To fill 


in the gaps the Swiss ultimately intend to set up a 
number of small local transmitters with output 
powers of 1-50 watts. These will work in a channel 
216-233 Mc/s) reserved at Stockholm in 1952 
known as the *‘ Swiss common channel 


and 


7_ ° ° 
Band-IIl Transmissions 
THE possibility that Band-III television 
from different stations might overlap in 
mentioned at a recent [.E.E 


transmi 
Ome 


Mot 
irca 
discussion 


mecting on 


Band-I and Band-lIll reception (opened by I ¥ 
Wethey Investigations in the U.S.A, into the forward 
itter properties of Band-III transmissions had shown 
that, depending on atmospheric conditions, these wer: 
far in excess of the calculated distance: It was sug 
ted that viewers in the Midlands might well experi 
nce difficulty when the Band-III transmitter at Lichfield 
operating on full power, as the Croydon tran 
nissions were already being received in the area to be 


d by Lichfield 
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neip 
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that 


rge compared with the wavelength most of the 

ittering takes place within a narrow beam sur! 

inding the forward direction of propagation of 
the incident radiation, and within this beam the 
ntensity in a given direction is independent of the 
wavelength 

he conditions of scattering in the troposphere 
re such that the process can be usefully employed 
in the frequency range of roughly 500 to 5,000 Mc/s 
wavelengths of 6 to 60cm), though appreciable 

ittering occurs at lower and higher frequencies 

transmitting and receiving aerials (of high 
irectivity) must be orientated so that their beams 
rlap, as is shown in Fig. 1, and energy is then 
received due to scattering within the common 
volume V The scattering angle 4 should be as 
mall as possible. The bandwidth of signals which 
can be transmitted without distortion depends upon 
the dimensions of V, and it has been shown by H. G 
Booker and J. T. de Bettencourt that bandwidths of 
ral Mc/s should be obtainable; though to do this 
it is necessary to use aerials having apertures of the 
order of 10 to 20 metres in diameter. (The longer 
the wavelength the greater the aperture required 
With powers of the order of 10 to 100 kilowatts it 
should then be possible to relay multi-channel tele 
phony or television signals over distances of 300 to 
400 kilometres. Links using the mechanism of tro- 
pospheric scattering are, in fact, already being 
*xploited in the U.S.A. 

Ionospheric Scattering.—The fact that the E 
region of the ionosphere must be regarded as a 
omplicated structure of ionic clouds with ever- 
present 1onization 
ynd therefore also of the refractive index) was 
pointed out by T. L. Eckersley some 25 years ago 
His experimental investigations were mainly con- 
cerned with back-scattered radiation, or else with 
forward scattering at large angles over relatively 
hort distances, but he certainly appreciated that 

ittering would be an important factor in prac 

lly all shortwave transmissions Eckersley’s 
itions were made in the wavelength band of 
0 metres, and showed that there was more 


irregularities in the density of 


Fig. 2. 


scattering the longer the wavelength, for which he 
gave a theoretical explanation 

In 1952 there was a major development in th 
study of E region scattering. D. K. Bailey and a 
number of co-workers in America showed that for 
ward scattering on a frequency near to 50 Mc 
occurred with an intensity such that, provided a 
high-power transmitter and directive aerials wer 
used, it was possible to observe a continuous signal, 
though generally of rapidly varying amplitude, over 
a path of 1,245km. The disclosure of this informa 
tion aroused great interest amongst radio communi 
cauion engineers, for it pointed to the possibility of 
providing long-distance point-to-point links in the 
v.h.f. band which would not be subject to the 
vagaries of performance experienced with h.t. links 
operating in the normal manner 

It appears that this American work on ionospheric 
scattering was stimulated by the knowledge pre 
viously gained concerning tropospheric 
for the ionospheric transmission experiments fol 
lowed a theoretical prediction of the feasibility of 
such transmission at metre wavelengths which wa 
based on an adaptation of the Booker-Gordon treat 
ment of tropospheric scattering, it being assumed 
that the winds known to exist in the ionosphere 
would produce turbulent fluctuations of refractive 
index in the E region. The troposphere is for all 
practical purposes non-dispersive throughout the 
radio-frequency spectrum, 1.e., the refractive index 
is independent of the wavelength, but this is not so 
with the ionosphere, where the refractive index, 
which depends on the electron density, varies with 
the wavelength. This leads to a different depend 
ence of the characteristics of scattering due to 
turbulence upon the wavelength in the ionospheri 
is compared with the tropospheric case, quite apart 
from any differences in the sizes of the turbulent 
eddies 

It should perhaps be pointed out at this 
there is a school of thought which maintains that 
the observed vb. waves in the 
ionospheric can be explained solely on the basis of 
reflections from the ionized trails of meteors, which 
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transmitted by reflection from 
E ionization. At such times, and 
e F region ionization in the years 
maximum sunspot activity, it would be possible 
ference to occur between an iono 
nk and other ervices operating in 
band; though this might to some 
ited by the use of highly directional 
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h the ittered power falls off 
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AY w types of valves and television tubes are 
continually being introduced, but each new type adds 
to your replacement problem 
By using Ediswan Mazda on every possible occasion 
you gain three advantages. 
| Quality Leading Setmakers fit Ediswan Mazda. 
Their reliability is known throughout the trade. 

2 Service Ediswan’s valve Services Depot at 
Brimsdown is organised on modern “ flow production” 
lines to give speedy service on all valves returned 
under guarantee. Cathode Ray Tube Service Depote 
in strategic centres throughout the country minimise 
delay on Television servicing. 

3 Stocks Every Ediswan Office (26 in all) carries 
stocks of valves and tubes. Your requirements can 


normally be supplied from local stock, 


Most reliable sets are fitted with 
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THE EDISON SWAN ELECTRIC CO. LTD. 155 Chafing Cross Road, London, W.C.2 and Branches 


® 


Telephone: Gerrard 8660 + Member of the A.E.1. Group of Companies + Telegrams: Ediswan, Westcent, London 
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of smaller meteors which bombard the upper 
itmosphere make some contribution to the back- 
ground signal. The daily minimum of this signal 
it 20.00 hours corresponds to the time of minimum 
meteoric 1onizauon, and there is also evidence of a 
orrelation between the seasonal variation of the 
ignal and meteoric activity. On the other hand the 
behaviour of the background signal during daylight 
hours shows a correlation also with the variation of 
the total electron density in the E region, and this 
would appear to indicate that scattering due to 
turbulent fluctuations in the ionospheric refractive 
index may at such times play a more important part 

It thus seems probable that more than one mecha- 
nism may be responsible for the background signal 
ind that the relative importance of turbulence and 
meteors may vary from time to time. It should 
ilso be added here that G. A. Isted has further 
uggested that partial ionization of the E region by 
onduction currents of atmospheric electricity may 
be a cause of v.h.f. scattering. The accurate assess- 
ment of the relative importance of these various 

ittering processes must await the results of further 
investigations 

Aerial Performance.—It has already been men- 
tioned that aerials having high directivity are 
essential if the fullest use is to be made of iono- 
pheric scattering. Rhombic aerials having plane- 
wave gains relative to a half-wavelength dipole of 
18 to 20dB have been used both for transmission 
ind reception; a vertical array of four yagi aerials 
gain 12 dB), as illustrated in Fig. 4, has also been 
ised for receiving purposes. It appears, however, 
that the effective gain of a directive aerial (whether 
ised for transmission or reception) is a variable 
quantity for ionospheric scatter propagation, and it 
is seldom that the full gain obtainable under ideal 
plane-wave conditions is achieved. In fact it seems 
that at best the median effective gain (i.e., the gain 
realized for 50 per cent of the time) is only of the 
order of the square root of the full theoretical gain; 
ind there is little benefit to be obtained by increas- 
ing the gain of the transmitting aerial unless a 
receiving aerial of similar directivity is used, and 
eC versa 
Range of Propagation.—Since the scattering takes 
place in the E region of the ionosphere, and since 
the effective reflection coefficient 1s so small, only 

ingle-hop” transmission is feasible. This means 
that the maximum distance over which useful scat- 
tered signals may be obtained is not likely to be 
much in excess of 2,000 km 

Application to Communication.—The geometry of 
the transmission path is similar to that shown in 
Fig. 1, but in view of the large distances involved 
ind the great height of the ionosphere relative to 
the troposphere, the scattering volume V is very 


much larger in the ionospheric than in the tropo- 
pheric case, even with the most directive aerials 
likely to be achieved. This fact alone, which per- 
mit f large path differences between different 


omponents of the signal, and is conducive to selec- 
tive fading, quite apart from the general nature of 
the signal, and its relatively low level even with 
high effective radiated powers, means that the band- 
width possible with ionospheric scattering is much 

ss than with scattered signals in the troposphere 
The investigations carried out so far in this 
ountry do, however, show that it would be possible 
to establish on a_ continuous 50-baud 


i¢ 


basis a 
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Fig 4 


A vertical array of yagi aerials (gain 12dB) can 
be used for reception of scattered signals 


frequency-shift telegraphy service of quite low erro! 
rate, using a 200c/s shift and a bandwidth of 
300 c/s. ‘To do this at a frequency of about 40 Mc 
would require some 60 kilowatts of actual radiated 
power together with transmitting and receiving 
aerials each having a median effective gain of 13. dB 
implying a plane-wave gain of about 26dB). If the 
radiated power were reduced to 35 kilowatrs the 
circuit would still be available for continuous us« 
during the summer months, and even in March (the 
time of lowest signal levels) the availability would 
be about 60 per cent, most of the lost time being 
during the night. Diversity reception can be used 
with advantage 

Some improvement in performance may be 
expected by using frequencies somewhat lower than 
40 Mc/s, though the improvement is not likely to 


be large: on the other hand if frequencies appreci 
ably higher than 40 Mc/s were used the system 
performance would deteriorate rapidly. The con- 


tinuous operation of high-speed single-channel 
telegraphy links, or multi-channel time-division 
telegraphy links, is unlikely to be satisfactory, except 
perhaps for circuits carrying only a few channels 
he transmission of telephony is a much more 
difficult matter Frequency modulation, phase 
modulation and single-sideband amplitude modula 
tion systems have been investigated. Frequency 
modulation is definitely inferior to phase modula 
tion, and the single-sideband amplitude modulation 
system appears to give slightly better results than the 
phase modulation system. Receivers having band 
widths of 3 to 5 kc/s were used for these investiga- 
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TELEGEE 


Proposals for a New System of 


\ir Navigation 


By D. A. LEVELL,* Mse., A.MULEE 


ry 

| HIS article is aimed at promoting thought and 
discussion upon the possibility of using the time 
ynchronized signals received from three television 
synchronized chain as the means of 
letermining the position of an aircraft in hyperbolic 
co-ordinates 

Since stations that are operating as 
ynchronized chains already exist on many aircraft 
routes, it appears that there would be considerable 
economic advantage in using such stations for navi- 
gation as an alternative to installing and maintaining 
special navigational-aid transmitting chains. 
Facilities in the U.K.—Five B.B.C. high-powered 
up to 1OOkW) television stations operating in a 
ynchronized chain on channels 1 to 5 are at present 
xisung at Alexandra Palace, Sutton Coldfield, 
Moss, Kirk O’Shotts and Wenvoe. These 
are tied together by permanent links pro- 
vided by the G.P.O. It would be necessary for the 
tume delays introduced by the links to be kept at 
known constant values for the purposes of navigation 

Ihe service area of each station is up to about 80 


tauion ota 


television 


miles radius to receivers situated at ground level 
around the stations. The service area to aircraft 
would be considerably greater, due to the increased 
height of the receiving aerial. It would probably be 


more than 200 miles radius to aircraft above 10,000 


feet and more than 400 miles radius to aircraft above 


20,000 feet. Thus aircraft operating over Britain 
would be able to receive three B.B.C. stations in most 
location 
rhe vertical coverage pattern of a television trans 
mitting station contains a number of regions of low 
ral strength where destructive interference occurs 
tween the direct path signal and the yround 
reflected signal. However, the power transmitted 
from each station should be sufficient to enable a 
tive airborne receiver to detect signals in these 
regions of low signal strength. 


Possible form of the Airborne Equipment.—A 
wideband omni-directional airborne aerial could be 
used to feed three receivers tuned to the vision fre- 
quencies of three television transmitters. A receiver 
bandwith of only 1 Mc/s would be adequate on each 

hannel. Each receiver contains a precision trame 
synchronizing pulse separator that provides an output 
it some predetermined time during the frame syn- 
hronizing pulse train; e.g., at the start of the eighth 
yi nizing pulse. The times between the arrival 
f the frame sync pulses in each receiver are then 


Oo 


.< ( r, Lid 
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measured, either by means of a calibrated trace on a 
cathode-ray tube such as in a Gee indicator, or by 
means of automatic time-measuring circuits such as 


in a DME meter indicator. A pair of hyperbolic 

ordinates are then obtained so that the position 
of the aircraft may be determined by reference to a 
chart similar to those used in the Gee and Decca 
systems 


The airborne equipment could be provided with 
a multichannel turret tuner on the front end of each 
that the aircraft could 
television chains in other countri 
could be provided to select positive or negati 
modulation on stations working with 405-, 525-, 625 
or 819-line systems 

The line sync pulses received at the aircraft might 
be used as calibration markers to simplify the au 
borne tme-measuring circuits. There might also b« 

yme virtue in using phasemeters to indicate the 
relative phases of the line and frame pulses received 
from different stations. The accuracy of tm 
measurements in both cases then depends upon the 
line repetition frequency which in turn generally 
lepends upon the supply frequency of the electricity 
mains of the country in which the 
situated 

Similarity of Telegee and Existing Systems. 
Ine Gee chains at present in use operate on fre 
quencies in the band 20-85-Mc/s at peak puls 
powers of the order 25-500 kW Ihe stations are 
normally sited some 80-100 miles apart and have 
transmitting aerial arrays similar to, but often not so 


receiver so operate on 


Switching 


transmitters are 


high as, television transmitting acrials. A Gee chain 
comprises a master and two or more slaves that 
operate on the same frequency. Each station tran 


mits a pulse of bandwidth 700 kc/s so timed that in 
ill directions the master or A pulse is the first of the 
group received at the aircraft. The A pulse is tran 
mitted 500 times per second whilst the B and ¢ 
pulses are alternately transmitted 250 times a second 
An additional A pulse, or * ghost”, is transmitted a 
hort time after the A pulse on alternate transmission 
to enable an observer to discriminate on the c.r.t 
display between a B or C pulse 

[he coding information transmitted 
ground stations is insufficient to enablk 


from Gree 


simple auto 


matic circuits to be used to distinguish between, first 
an A, B, or C pulse and, secondly, a Gee pulse and 
i noise pulse. Thus it has not, so far, been found 


possible to develop a satisfactory meter presentation 
of Gee co-ordinates. The development of a meter 
presentation of Telegee co-ordinates should, however 
be a relatively simple task station i 
separated by virtue of its r.f. channel, and, secondly 
a train of at least six frame synchronizing pulses con 
stitutes the trigger signal for the measuring circuit 

When two stations are separated by a spacing of 
100 nautical miles, the maximum variation of time 
difference between arrival of the two signals at an 
uircraft is 1,230 microseconds. Thus a ‘Telege 
measurement is made during only about ;¢«th of th 
period between transmission of fram 
ynchronizing pulses. 

Gee pulses are emitted at the high basic repetition 
frequency of 250 p.p.s. mainly in order to minimiz 
the number of dividing stages carried in crystal con 
trolled airborne time-measuring circuits. A _ basi 
rate of information of 50 p.p.s. would, however, b« 
more than adequate to satisfy operational require 
ments. 
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The total hum and noise at 7} inches per 
second 50-12000 c.p.s. unweighted is better 
than 50 dbs 
% The meter fitted for reading signal level 
will also read bias voltage to enable a level 
response to be obtained under all circum 
stances. A control is provided for bias adjust 
ment to compensate low mains or ageing 
valves 
% A lowe: bias lifts the treble response and 
increases cistortion. A high bias attenuates 
the treble and reduces distortion The 
normal setting is inscribed for each in 
strument 
% The distortion of the recording amplifier 
under recording conditions is too low to be 
accurately measured and is negligible 
% A heavy mu-metal shielded microphone 
transformer is built in for 15-30 ohms 
balanced and screened line, and requires 
only 7 micro-volts approximately to fully 
load. This is equivalent to 20ft. from a 
ribbon microphone and the cable may be 
extended 440 yds. without appreciable loss 
te The .5 megohm input is fully loaded by 
18 millivolts and is suitable for crystal 
P.U.s, microphone or radio inputs 
[he amplifier, speaker and case, with detachable lid, % A power plug is provided for a radio feeder unit, ete 
measures 84in. x 22s$in, x I52in. and weighs 30 Ib Variable bass and tresle controls are fitted for control of 
the play back signal 
% The power output is 3.5 watts heavily damped by negative 
feedback and an oval internal speaker is built in for monitoring 
purposes 
lay back amplifier may be used as a microphone or gramophone 
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PRICE, complete with WEARITE TAPE 
DECK £84 0 0 


amplifier separately or whilst recording is being made 
ay be left running on record or play back, even with |,750ft. reels, with the lid closed 


POWER SUPPLY UNIT to work from 12 volt Battery with an output of 230 v 


cles within | Suppressed for use with Tape Recorder. PRICE £18 0 0. 
We supply and recommend the Jason F.M. Feeder Unit. PRICE €16 12 7, including Purchase Tax 
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it balanced or unbalanced by internal 
The meter reading is obtained by a 
neter with | second time constant 
s programme level, and responds to 

icKS 
2 db steps, to plus 12 db and 
ib referred to zero level. Special 
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iding stabilising and selenium 
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The Nyquist Diagram at Work 


Dealing with Feedback over more than One Stage 


By “CATHODE RAY” 


' 
EE aritae RING that a moving-coil loudspeaker 
was patented in 1888 and transatlantic radio was 
achieved in 1901, it is surprising that it was not until 
1934 that anybody pointed out the usefulness of 
feedback. Another surprising thing about 
it is how much has sprung from such an extremely 
imple So much, in fact, that the hi-fi fan 
vho chooses to design his own amplifier instead of 
just copying someone else’s is liable to get into a 
It was with the object of ameliorating his con 
and that of anyone else in trouble with 
feedback—that last month I expounded 
the Nyquist diagram as an aid to visualizing the 
workings of feedback circuits. There was only time 
then to apply it to very simple situations. So now 
I propose to go on to the more complicated cases 
where it really begins to pay. 

But before doing so let us recapitulate. The basic 
idea of negative feedback is, as I said, so simple 
ome of the output voltage of the amplifier is put 
against the input voltage, so that to maintain the 
level as without feedback the input voltage 
has to be increased until it is equal to the original 
input and the fed-back voltage combined. I say 

combined,” because although with perfectly 

sative feedback they would simply be added to- 

r, feedback can never be made _ perfectly 

rative at all frequencies simultaneously, and when 

of the feedback is not exactly 180° simple 

fails. ‘The thing can be dealt with by the 

usual methods for a.c., but a great help is a vector 

liagram, in which the original or net input voltage 

the amplifier is shown as a fixed vector | unit long, 
denoted by pointing to 3 o’clock 
voltage is a vector that varies in 


neg: ive 


idea. 


daz 
dition- 


negative 


rch TT 14 


the pha 
additior 


at zero phase 


The ted-back 


Fig. |. (a) The essen 
tials of a particular 
cathode-follower cir 
cuit, and (b)_ the 
diagram used for 
investigating its per 
formance at high 
frequencies. f,, andf 
are particular values 


of f. 


length and phase with frequency, and the gross 
input required is equal to both together. 

As an example, shall we take the one I gave last 
month to work out? It was a cathode follower, 
Fig. l(a), in which the valve had a g,, of 6mA/V 
and an r, of 10 kQ, R, was 4kQ, and C was 0.002”F 
C..can be regarded as a short-circuit The question 
was to find the “turning frequency” /, (at which 
the total resistance and total reactance in the equiva 
lent parallel or circuit are equal) and the 
le and phase shift caused by C at that particular 
frequency 

To facilitate comparison with last month’s dia 
grams, I have used the same lettering. So e and ; 
in Fig. I(a) are the direct input terminals; and the 
unit signal voltage that is assumed to be maintained 
there, whatever the frequency, is represented in 
the vector diagram (b) by a line et 1 unit long. The 
output terminals are ¢o, which A units of 
ignal appear, A denoting the voltage amplification 
A fraction B of this output voltage is tapped off 
between terminals ef and fed back, this voltage being 
represented by vector e/ So the input 
terminals are fi. <A special feature of the cathod 
follower is that ali the output voltage is fed bach 
i.e., B 1), so terminals o and / coincide 


series 


across 


overall 


Constructing the Vectors 


Ihe first stage of constructing the vector diagram 
in every case is to draw ef | unit long, pointing to 
3 o’clock, The next is to calculate AB under perfect 
negative-feedback conditions and draw an ef vector 
that number of units long pointing in the opposit: 
direction. In this case AB A, and A can of cours 
be calculated by the well-known formula 
from the valve equivalent voltage generator, which 
is expressed as follow 


de rived 


wR, 
R, r 
[he minus sign is to remind us that there 
phase reversal in the valve, if both output and input 
are reckoned from e. We were not told ,, but a 
it is equal to g,,r, it must be 60. SoA 60 
1(4 10 17.1 
That would be the most likely method of calcula 
tion if C had not to be considered, but as it has 
we might as well adopt the equivalent current 
generator from the start, because being in parallel 
with the load it greatly simplifies calculation of 
parallel circuits. The reason I used the voltage 
equivalent just now is in case there are any doubters 
who need to be convinced that both equivalents give 
the same answer, and that it is purely a matter of 
convenience which is used. The current generated 
is — g,,V,,, and as we have made V,, 1 it is equal 
to — g,, in this case. The output voltage is developed 
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it and the 


AY < ording 


Nyquist diagram for a single CR circuit 
repeated as a dotted semicircle, and the 


for two such rcuits is shown in ful 


ym the right marks the area within 


ulation it is between 0.1 and 0.2 


0.01 dB—anyway, utterly negligible 
why cathode followers are so popular 
non-existent voltage amplification 
e shunt across the load fails to 
itput voltage appreciably, and has 
en on the phase angle Lest I 
ery, I should add that if the gr 
up, instead of being allowed 
1, the signal current through 
cordingly and there may be a 
his particularly applies to 


udden pul containing very high frequencies 
which can } ithode followers momentarily out of 


Actior Cocking in the March, 1946, 


More Complicated Situation 


Chat | been rather a long recap, even though 
been thrown in for 

with the more 

liar feedback Over 

importance of this 1s 

while it may be 
reducing 


original 


ee really 


approxi 
invariably 
AB) then beco 
uughly the ampli 
fraction of outp 
asily be made very con 
ltage amplification 1s 


mplifier itself, and of any 


by ageing valves or fluctuati 


ys provided that its 
enough for AB 
particular ndition can 
by making ei comparati 


effective 
but the 


acrifice in a three-stage amplifier still leaves the 
gain of two stages, which should be enough to 
reduce the input to a level at which feedback in 
preceding stages, if any, is unnecessary. 

All right, then; what are we waiting for? 


apply feedback to three stages ! 


Let’s 
If I may be allowed 
to restrain the natural impatience a little longer, 
however, may I suggest that as a preliminary step 
we first draw a Nyquist diagram for two stages? 
lo simplify the process let us assume that the stages 
are identical and that there are no couplings other 
than those deliberately provided. 

? shows the now familiar dotted semicircle 


Fig. 2 


for one stage, from which the diagram for two can 
Take the turning-frequency point /,, 


be derived 


for instance. The second stage shifts the phase 
another 45°, making a full right angle, and it reduces 
amplitude by another factor of 1 
exactly half of the original 
of Filling in a sufficient number 
of su’h points to draw through, 
we get the full-line curve. Note 
that at f, the phase angle ¢’ is still 
only a small fraction of the 90° lag 
that would be effective but for 
feedback. At a higher frequency 
ull, f,, we find that the input 
f,a is actually less than it 
would be without feedback (e7). 
Consequently A’ is greater than 
A; that is to say the effect of 
feedback is to increase the ampli- 
fication, which means that it is 
positive. At that frequency the 
gain curve will not only not fall 
off; it will rise to a peak. (Even 
so, note that the phase lag with 
feedback is less than it would be 
without 
It is quite easy to mark on the 
diagram the boundary between 
positive and negative feedback. 
Positive means that fi must be less Fig. 3 
than ei; negative, that it must be 
greater. So the boundary is where 
fi and e: are equal, which is on the 
circumference of a _ circle with 
radius et (which is 1 unit) and 
Clearly, feedback that 
tarts off purely negative can never 
be made positive by a single CR 
rcuit, but with two it is bound 
positive at all frequencies 
- a certain figure. If you try 
rent amounts of feedback on 
r, by varying the size of the 
emi-heart ’’’ Nyquist trace, you 
| find that the greater it is the 
the phase lag (and there- 
f the higher the frequency) 
before feedback becomes positive. 
But when it does become positive, 
it does it more thoroughly. 
stage it will be a good 


\ 2, making 


voltage 


feedback 


centre 1 
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PHASE SHIFT 


At thi 
idea to draw some ordinary graphs 
of the magnitude and phase of the 
jutput against frequency, corres- 
ponding to the Nyquist diagrams 
we already have In doing this 
follow what is now the 


we will 
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frequency, f,) for one and two CR circuits with and without 10:1 ( 


standard practice with regard to the frequency scale 
a) using a logarithmic scale, so that 1 to | occupies 
the same distance as 0.1 to 1 and 10 to 100, and (b 
making f, the unit of frequency, so that the graph 1s of 
general application, and the scale readings only 
have to be multiplied by the particular value of 
f, to adapt it to a particular case. (This practice is 
known as ‘“‘normalizing’’ the scale.) Another 
advantage is that if the curves are turned around, 
left to right about //, 1, they apply in their 
entirety to the low-frequency cut-off caused by 
series coupling capacitors, where used. And as it 
is relative magnitude to output that matters, rather 
than actual voltage, we will show it in decibels. The 
result of this whole scale policy is that the shapes of 
the curves plotted will be standard. At least, that 
is so with no feedback. The shapes of the curves 
with feedback depend on how much is used 


Relative output plotted against frequency (relative to the turning 
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Phase shift graphs corresponding to Fig. 3 
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7. One type of “‘step’’ circuit 
utting down gain witho ut increas- 
t high-frequency phase shift. 


Right : Fig. 8. Typical characteristics 
of step circuit such as Fig. 7 


feedback circle. The more the feedback, the sharper 
the peak; but it can never go right through the roof 
and cause oscillation—with only two CR circuits 
If this widening and peaking performance reminds 
us of the effect of over-coupling two resonant r.! 
circuits, we may not be surprised to know that the 
mathematical formulae for the two things are some- 
what similar in form. 

As regards phase shift, we see that feedback post 
pones it to a higher frequency, but when the plunge 
comes it is all the steeper. 

One could meditate still longer over Figs. 2-4, 
but must hurry on to the more practically important 
three-stege case. The Nyquist diagram (full-line 
in Fig. 5) can be derived from the two-stage in the 
way as that was derived from the one-stage 
emicircle; both of those are shown dotted for com- 
parison. The vitally unpleasant feature about the 
latest curve is that it passes through 180° phase shift 
0° line) when it still has quite an appreciable frac 
tion of the original (f,,) gain. It is an easy matter to 
calculate how much. When the total phase shift for 
three circuits is 180°, each (being identical) must be 
contributing 60°. The semicircle diagram, or Fig. 4 
in relation to Fig. 3, show that at 60° the amplitude is 
halved; and halving three times leaves one eighth 
So if as much as 8: 1 18 dB) feedback is used over 
three CR circuits having the same /, there will be 
oscillation. Such a situation is represented by the 
Nyquist curve passing through point 1. 


samc 


Double Crossing Curves 


Last month I gave a rather qualified answer to the 
awkward gentleman I imagined to be asking what 
would happen if the curve passed through the 0 
line beyond i—to its right. The reason for the slight 
hesitation was that some of the more complicated 
kinds of amplifiers are known to give Nyquist curves 
that cross the 0” line beyond :, and then cross back 

ond it, as in Fig. 6. The rule that 
Nyquist achieved fame by establishing is that if 
the whole curve is drawn, to include all frequencies 
from zero to infinity, and it encloses the point 1, then 
oscillation is certain. The state of affairs represented 
by diagrams such as Fig. 6 is called conditional 


wan, also be 
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stability, which means that if the feedback is put into 
effect at the full force shown there will be no oscilla 
tion, but that if it grows gradually while heaters ar« 
warming up there probably will It is unlikely 
that people who are reading this would find themselv« 
keeping their amplifiers from oscillating by means of 
this sort of Nyquist curve, and if they did they would 
be well advised to think of some other way. For prac 
tical purposes we may regird the aim as being to 
keep the curve well to the left of 7 if it has to cross the 
0° line at all. In other words, somehow we must 
increase the loss of the amplifier-feedback circuit- 
i.e., reduce AB—by the time the total phase shift 
amounts to 180 

How to accomplish this aim is a big subject 
too big a subject to start just now, and all I can do 
here is to refer readers to the practical procedur 
described in the March 1951 Phoma 
Roddam.* Although something can be done by 
seeing that the stages do not all have the same turning 
frequency, the most useful weapon is the step circuit 
which 1 
sistances, as 


issue by 


a combination of a reactance with two re 
for example C, R, and R, in Fig. 7 
The value of this device is that its amplitude curv 
doesn’t continue to plunge for ever, like Fig. 3, but 
flattens out at a lower level. This reduction of 
is accompanied by a proportionate reduction of 
phase shift (Fig. 8). So what one gets at the high 
frequency end is a substantial cut in gain without 
much phase shift. Which is just what one want 
The need for such devices is all the greater because 
of the desirability of including the output transformer 
in the feedback loop. As regards high-frequency 
phase shift, a transformer is equivalent to two CR 
stages,’’ so even if there is only a single CR in 
addition it is enough to get one into difficulty 
Obviously, only just stopping an amplifier from 
oscillating isn’t good enough; the slightest rise in 


ins voltage 0; 


lope 


change of load or 
slight drift in component values might set it off again 
Some margin is needed, and there should be a standard 
method of specifying how much 

One method gives it in the form of phase margin 
the smallest angle between the Nyquist curve and 1 


Valves or cven a 


\ tsummary of is given in Kadio Dengners Handbook, 4th 
36 3-305 
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ha ling ] I spe > 200€ two-part stability margin 
lightly 
gain would have to | maller margin. In Fig. 9 et/f 2, which 1s 6 dB; 
| 


iderabli if the nearest approach were on the outer circle 


nargi iid be 0 dB, which sounds less but is 
number of dB really means the height 
ed by feedback Another thing; 
using tl nargin alone, an amplifier that was only 
va onditionally stable might yet have the same stability 
around 7 with radiu ordons off the area rating a athode follower! The 6 dB so-called 
within which ( OS! If the whole curve margin i ig. 9 would allow the Nyquist curve to 
lor an amplifier kee} itside this circle, that mean follow the inner circle round to the point P, which a 
there is no icy al st oh the use of feedback reduction in gain of only 34dB would cause to 
the rall gain A’ abs the feedbackl coincide wit! So Duerdoth admits the need for the 

Phat, of cour DCING Cx ively cautl rcu ndary to be supplemented on the right 
nearest point oO ir Nyquist SJ nd by a radial boundary, which, however, might be 
ef. Thi perhap 15° instead of the 30° shown 

Duerdoth Other ways of specifying the margin of stability 

riticism | { ould be devised, and all of them might be best for 
ome particular purposes or conditions, but the Bode 


tem should be good enough for most people 
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SANUARY 


LONDON 

th Brit. 1.R.I “ Domestic tape re 
: with special refer 
reproduction ” by 

Martin and D A. Smith at 

the London School of Hygiene 

pical Medicine, Keppel Street, 


1 application 


tereophonic 


L.E.E Discussion on “ The 
use of technical personnel’ 
the president at 5.30 at 

( W.C.2 
LE. “ Pulse-time-modula 
rminals for music transmission 
by R. F. Rous at 5.30 


Association.—“ Radio 
Professor A * B 
0 at the Anatomy Theatre 
College Gower Street 


Delevision 
" Lecture, 
aspects of television 
McGee et 


Society Fleming 
Non-entertain 
” by Professor 
7.0 at the Royal Insti 
Great Britain, 21 Albemarle 
W.! Admission by ticket only 
B.S.R.A ‘Magnetic record 
equipment in feature film produc 
by A. W. iLumkin and M. Brad 
t 7.15 at the Royal Society of 
hn Adam Street, W.C.2 
LE. Particle accelerators ” 
Wiblin at 30 at Savoy Place, 


Brit.I.R.I 
methods of 
Facsimile 


Symposium on 
pictorial repro 
communication ” 
Woodman and P. H. J 
‘Facsimile transmission of 
harts” by J. A. B. Davidson; 
reproduction with electronic 
by Dr. R. Lant and “ Elec 
ngraving” by G. S. Allen at 
the London School of Hygiene 
ical Medicine, Keppel Street 


R.S.G.B 
Hammans 
Savoy Place 


Presidential address 
G21IG) at 6.20 at 
W.C.2 
BOURNEMOUTH 
18th LEE Artificial reverbera 
P. | Axon, C. Il S 
L.. Shorter at 6.30 at 


CARDIFI 
t Brit Magnetic ampli 
tutler at 6.30 at 


of South Wales and 


CHATHAM 
tt Insutution ot 
Engineer Electronic 
f t E. He 
at tl Assemb!l 


Production 
control in 
Metrovick) at 
Room, Sun Hotel 


CHELMSFORD 
I LEI Students An intro 
t the transistor” by J V 
Bryant at at the Public Library 
CHESTER 
th Society of Instrument Tech 
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and District Hospital Com 
ings Buildings, King Street 
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limitations of 
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at 40 
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Sth Instututio 
Engineers.—*“ Automat 
the anatomy of mn 1 machines 
by J. A. Sargrove at ) at the Hot 
Metropole, King Street 


LIVERPOOL 

4th. Brit.1.R.E.— Electronix 
mentation for nuclear power” by R. J 
Cox at 7.0 at the Chamber of Com 
merce, 1 Old Hall Street 


LUTON 
sist 
Engineers 
a member of 
at Sketko 

works 


MANCHESTER 

Sth Brit. 1.R.E Radi ind 
vision interference it growth 
effects” by M. Smith 
Reynolds Hall, College 
Sackville Street 

Lith Felevision Society 
for Band III reception by 
Acrialite) at 7.30 at the 
Technology, Sackville Street 

26th B.S.R.A Exhibition 
demonstration of new reproducing 
equipment, pick-up motors, et at 
7.30 at The Times Recording 
Deansgate 


Production 


inspection 


instru 
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Limited at 7.30 
Bearing Company's 
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* Electronic 
Ferranti 


Ball 


tele 
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it 6.430 at the 
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NEWCASTLE-UPON-TYNE 

Lith Brit. 1.R.I Some 
ence problems associated 
vision service” by J. ¢ 
6.0 at the Institution of 
Mechanical Engineer: 
Westgate Road 

16th LEE [he application of 
the Hall effect in a semi-conductor to 
the measurement of power in an elec 
tromagnetic field” and The design of 
semi-conductor wattmeters tor p 
frequency and audio-frequency 
tions” by Professor H. | M 
it 6.15 at King’s College 


OXFORD 

10th Institution of Production 
Engineers.—" Prox by ele 
ics” by E 
at 7.15 at 


interter 
vith the tele 
Belcher at 
Mining 
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and 


Hall, 


mwer 
applica 


Barlow 


i tron 
English Electric 


the ‘Town 


PORTSMOUTH 
4th LE.E 
Sritish 
ford at 
Authority, High 


Receivir 
television” by | 
6.30 at the Central 


Street 


Electricity 


PRESTON 

Lith LEI 
phone cable by 
Gordon Radley 
R. J. Halsey at 


STAINES 
19th 
Engineers 
by | 
Club 


19 Friargate 


Institution Production 
“ Electroni industr 
A. Sargrove at the Social 
Petters Limited 
SWANSEA 
Institution 

J. A. Sargrove at 
Library, Alexandra 


Central Road 


WOLVERHAMPTON 

Lith Brit. LR.E Computer 
trol of machine tools” t H 
7.15 at Wolverhampton an 
shire College, Wulfru 
Street 


con 
Ogden at 
1 Stafford 


Pechnical 


THE 


TRIX 
ELECTRICAL 


COMPANY LIMITED 
A.l.D. & A.R.B. approved 


Manufacturers of the world-famous 
range of Quality Amplifiers and 
Trixette Gramophones, as well as 
specialised Sound Equipment for 
Aircraft, Railways and industrial 
uses, etc., require additional person- 
nel for expansion and development. 


The following vacancies exist for suitable 
applicants, with salaries in the neighbour 
hood of the figures indicated below and de 
pending upon experience and qualifications 


DRAUGHTSMEN - DESIGNERS 


Senior and Junior, for production 
and original development work £650 
£950 per annum. 


TECHNICAL ASSISTANTS 


for prototype and production work 
-£600-£700 per annum 


TESTERS 
with good experience of amplifier 
test and inspection, for special 
equipment and production batches 
£10-£12 per week 


INSTALLATION - SALES 
ENGINEER 


to handle surveys and 
complete installations 


liaison to 


Modern Factory conditions in Cen- 
tral London; Pensions Scheme avail- 
able for certain staff appointments. 


Applications for these positions, preferably 
in writing, should give full details of Age 


Qualifications and Previous Experience 


s 
THE TRIX ELECTRICAL Co, Ltd 
1-5, Maple Place, 
Maple Street, 
Tottenham Court Road, 
LONDON, W.lI. 
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yw SO popular would necessarily 
a great deal more than they do 
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is to deceive the eye by 
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Try it and See! 
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asked whether you can im ‘“POLYMICRO.” This revolutionary new design 
in Micro-Switches incorporates the Bulgin S.P.C.O. 


UN T 
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picture. Go to it then 
i will, showing your friends how 
idjustment is made and then Miniature ‘‘M’’ type Micro-Sensitive switches, ganged 
them to do it under your 
on Point out as you 
th the contrast and bright up to 12 units. 
noh ‘ he . . 
10Ds how their correct setting Operated by Polished Bakelite Cams threaded on to 
out the detail of the picture 
e them that the line linearity a hexagon shaft in any number of different positions up 
dos good work by letting 
ee how much more comely 
Television Toppers when Each individual switch is basically S.P.C.O. for 
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ight Demonstrate the 


together in a highly-plated metal frame in any number, 


to six, and actuated either manually or automatically 


different switching arrangements. Dimension of 6-unit 


vement made by good focus switch—2/} inlong x lf] in. high x 1", in. wide For 

re oe Pe other Shangs and full technical details and electrical data, send for your 

y delighted and full of grati 

tude. But drop in a week later and copy of the Bulgin 144-page catalogue (No. 195/WW) 

you'll find them gazing enraptured 

at an out focus, soot-and-white 
hapen picture Six-unit and twelve-unit models available only, at 


Price | /- post free. 


se t special models with less units, and wit 
Feeling the Draught present, but sp oe without 


URIOUS how anxious people are stops for continuous rotation, if desired, can be made 


to have bigger and bigger television to customers’ specifications at extra cost or to quantity 
ith a 21-inch, or even a 


e 
ver in the average orders 


room it has too often to be a 
hen the weather is bitter 
1 warmth cum lniness and 
12 far enough from the screen 
h far the I 


too from fire 


iy I regret the passing of the THE CHOICE OF CRITICS 
r. tube Very few of this 
1ave them, though there’s 
uid for them. Even in 


tne wc ee AF, BULGIN & CO - LTD - BARKING - ESSEX 


blow to one’s (Private branch exchange) 
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TRADITION 


IN A YOUNG INDUSTRY 


he oldest high fidelity amplifiers in the world are of LEAK m f t In 1945 as the result of war-time researc 


in our laboratory we were able to offer, to an astonished world of oeng ers, amplifiers with a distortion content as 


was 0.1 A survey of engineering literature will confirm that we were the first manufacturers in the world t 


design 
and market amplifiers with such a small distortion content, and the magnitude of this advance 


can be gauged when it is 
remembered that the then accepted standard for laboratory amplifiers was 2",, distortion. Our figure of 0.1 
received with incredulity, but it was subsequently confirme 1¢ National Phy 


ll an accepted world-wide standard 


was 


ical Laboratory and this criterion 


is clear lead on low-distortion amplifiers we were able to build up an export market much greater than the 
one, and the increased volume of manufacture resulted in wer prices, which, in turn, brought real high fidelity 
within the reach of the music-lover at home 


oted 21 years entirely to the development and manufacture of audio products and we are proud of our 

n as the leaders in this field. We are also proud of the fact that the Point One " amplifiers supplied to our first 
ustomers are still giving them results which, even now, cannot be surpassed. Our research and devel pment departments 
ure ever active, our pre-amplifiers have been re-designed for use with the latest input de 
gress in the war on prices. From long experience, e emy ment of new techniques and by extreme attention 
lesign details during development work on the pre-production models, we enable our labour force to achieve a high 
yutput per man-hour The labour costs thus saved offset the increased costs incurred for high-grade materials, com 


ponents and finishes, and this together with quantity productior ¢ possibl nly t a world 


vices, and we have made great 


wide market) explain 
w quality products may be sold at reasonable prices 


ur old istomers we give our thanks for their pport 


ommendation—the basis on which our Company has grov 


who are seeking to obtain the highest quality of gramoph 
fio reproduction would be wise to hear and inspect LEA} 
ts which, with their tradition of excellence, represent the 


an be obtained 


EQUIPMENT 
TTT 


LEAK TL/IO AMPLIFIER 
& ‘POINT ONE’ PRE-AMPLIFIER 


27 gns. complete 


‘POINT ONE’ PRE-AMPLIFIER 


e handsome gold escutcheon plate * Hum 
Negligible, due to the use of recently 
ontributes to the elegant appearance 
developed valves and special techniques 
and biends with all woods 
*% Input selector 
* Pickup Radio, tape, records: any and all records 
The pre-amplifier will operate from any can be accurately equalised 
ry ous > 
il ) POWER AMPLIFIER pickup generally available in the world *® Treble 
A continuously variable input attenuator Continuously variable 9dbto 
at the rear of the pr moplifier permits at 10,000 cs 
cuit based on the the instantaneous use of crystal, moving *® Bass 
t transformer is the iron and moving-coil pickups Continuously variable I2dbto l}db 
Radio ar 40cs 
*% Volume Control and Switch 
he radio input sockets at the rear permit 
b ewan ~ { the LEAK V§ : The switch controls the power supply 
r ctor o t > tur 
Maximum power output: |0 watts the connectio - to the TL'10 power amplifiers 
unit An input attenuator ficred HT t R 4 Sache 
Frequency Response db 20 c's to 20,000 cs and filament supplies are available fro & Tape Recording Jacks 
th oteimahiediities An exclusive feature. Readily accessible 
Harmonic Distortion: 0 1,000 cs, 7.5 watts output eS pre-amp jacks are provided on the front pane! for 
Feedback Magnitude: 26 db, main loop % Distortion instantaneous use with 
Of the order of 0.! 


Circuitry 


Tape Recorders 
which have built-in (low level) ar plifiers 


Damping Factor: 2 
Hum 8 br rred to 10 watts 
; ELECTROSTATIC LOUDSPEAKERS 
Loudspeaker Impedances: |6 ohms, 8 ohms, and 4 ohms 
Reprints of ‘The Gramophone” article (May, 1955), by H. J. Leak, summarising 
his work and findings on Electrostatic and Dynamic Loudspeakers, are available 


i VV rite for leaflet W +4 on request, free of charge 


H. J. LEAK & CO, LTD., BRUNEL ROAD, WESTWAY FACTORY ESTATE, ACTON, W.3 


Phone : SHEpherds Bush |173/4/5 Telegrams : Sinusoidal, Ealux, London Cables : Sinusoidal, London 


> 
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SMWRBE SSS RSS SBS RBRB SRF RSS Pe eeeeeeeeeeeee eee) 
THE “ESTRONIC’’ BAND iI! WE ALWAYS HAVE A GOOD 
CONVERTOR | =m ALL MAINS SELECTION OF CHASSIS 


THREE Redesigned and now built by the Cleveland 
Company—very good reports received 


THE “WINDSOR 5” 


my P 
i 2919/6 
ee and ” 


-—— THIS MONTH'S SNIP —— 
CAR STARTER/CHARGER KIT 


RECORD PLAYER FOR £4 10 
Z¢ 
£7 19/6 
Gr tion £6/19/6 
SOMWEAVE Alla ated helore 


MAINS POWER PACK 
WITH OUTPUT STAGE 


£5100 


TRANSFORMER SNIP - ‘ : CABINETS 
Ie) | 
11/6 vs 
; WE 
MINI-RADIO , CARRY 
“ » AVERY 
’ a VARIED 
CONNECTING STOCK 
WIRE SNIP PLEASE 
CALL 


ro 


F.M. TUNER 


THIS 18 ON OFFER 
AT APPROX. HALF 
oCOsT TO MAKE 
MULLARD AMPLIFIER “ 510 
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ee 
INDUSTRIAL OVERHEAD HEATER SCRAMBLER EQUIPMENT UNITS FOR CONTROLLED 
* sae : . AUTOMATIC ROTATION 


2 


As used by Ministries and Forces tor holding secret con 
versations Works in vonjunction with normal telephone 
equipment 


EX-ROYAL NAVY SOUND POWERED Item 2, } 
TELEPHONE 


eaah ty MN pmreree 
RACKING EQUIPMENT 


ALL EX-MINISTRY EQUIPMENT 


£7/10 ee 1 insurance If ~ 


FINSBURY TAPE RECORDER 


AUTOMATIC 
MOTOR 
STARTER 
TETRODE TYPE 


a“ 


qi eS ee : So 


20 ens \e RELAYS P.O. an swe 


IMPORTANT NOTE 


ki nes 


P.V.C. HEATER WIRE 


ELECTRONIC PRECISION EQUIPMENT LTD. 


49 Kilburn High Road, 42-46, Windmill Hill, Ruislip, 152-153 Fleet St., E.CA 29 Stoud Green Road, Fins- 


Kilburn Middlesex P} e: FLEET 2833 bury Park, NA 
P MAI 4921 Phone: RUISLIP 5780 . Phone: ARCHWAY 1049 
| 1 Half-day Wednesday Half-day Saturda Half-day Thursday 
addressed to E.P.E. LTD., M.O Dept 2 123, TERMINUS ROAD, EASTBOURNI 
I 


juiriecs t« astbourne address and please en ¢ S.A.I terms are ash with order 


WIRELI 


=... 2a. 82 «8 4 «2 2 a ee 222424248 


RADIO TRADERS LTD. 


23 WARDOURST., LONDON, W.1. (Cove: street er 
Phone No. GERrard 39778 Radiotrad: 
BARG AIN OFFER OF rr phe rpg —- 


ty Bell Bacee re 64% 4 


ay 4 ¥ 


Grams 


ELEC TROL YTIC CONDENSERS 

16 ‘ ea 

20 «20 

24 mid 

a4 (4d. 450 ¥.2 de 

BIAS CONDENSERS 

5 f 4% ' x 
10d. ea 

de 


BLOCK PAPER CONDE NSERS 
4 fd. 4 36 ‘ ty ‘ tor Y 
MIDGET mic A CONDENSERS 2, 3, 0004, 0005 5 
200 A ded Mica v 42 10 0 
200 A . ver Mica t y 42 10 0 

“ey se nad | waste. Goad ction £110 0 
SPECIAL OFFER 


PAXOLIN SHEET 
1@x«4 é 1 -~ ea 


RESISTORS 

Ca t26 ; acta 
WiHéIRE WOUND AND VITREOUS 
J act 36 eact 
HIGH STABILITY j 
A few and 2 t 

ALL OR K FOR RE OR 

GVUARANTETE TO T . Al VA 

ww v CONTROLS A WEt Ov set 26 each 
pi et P Ma ock 
V CONTROLS WITH SwiTC H 90 eg I meg 36 eact 

TP 4 2/- eact 


ranteed 86 eact 
teed 106 eact 


Push But 
TAG STRIPS 
SLEEVING. 2 
POINTER KNOBS 


WANDER PLUGS. R 
PHILIPS TRIMMER TOOLS 


“S" METERS as 
pr 


WEARITE COILS. PA4,.! 
VALVE HOLDERS. Mo 
Eng 


BELLING LEE Pt UGS ANDSOC “ETS 


' 
AIR SPAC EO TRIMMERS ° 

set e types 2 a 
PYE Pl UGS AND soc mere 16 pe 
GROMMETS | ers. as ts} 
POST Ff E LAMP JACKS N 1-@a 
Lamp { ame 
BULGIN | ZED: plug 
now available 


OUTPUT TRANSFORMERS 


WESTECTORS, WxXé6. Wx 
ARCOLECTRIC (Whitney La 
SIGNAL LAMP HOL DERS Pa 


adiuscing lampholde 


BELLING LEE. 135¢ 
JONES PL UGS “AND SOCKETS 
B-p 46 4 t f 
CASH WITH ORDER OR 06.0.0 ALL ORDERS DEPT.W.1 
ALL ORDERS FOR LESS THAN £2 ADD POSTAGE 


We Invite your enquiries for items not listed 


Trade Counter open 9 to 6 Monday to Friday 
Callers Welcomed 
WHOLESALE, MANUFACTURER AN EXPORT ENQUIRIES INVITEL 


oe. @ <4 @ @ @ 4 4 4 4 424242026482 28 


¥ 


-——MIDLAND 


HAND GENERATORS, 


a 


INSTRUMENT 


HOOVER ROTARY TRANSFORMERS, 
Om/A ‘ 


15 
ROSS ACHROMATS, 


SELSYN TRANSMITTERS 


50 -, 
HIGH-LOW IMMERSION HEATERS, 


INFRA-RED RECEIVERS TYPE 50 3157 


VENNER TIME SWITCHES, 


RADIO SETS AN/APS-13. 


Many other bargains; send 34. with 8.A.E. for current lists. 
MIDLAND INSTRUMENT CO., MOORPOOL CIRCLE, BIRMINGHAM, 17 
Te HAR 1308 


| 


RCA fy ro tet alo Type ET-4331 kW. (celephone) 
| 4kW. (te Frequency range 3 Mc's to 20 Mc/s 
S.C.R. 399 plete with petri r or P.E.95G ( I10kw.) 
BC4I0 TRANSMITTERS with speech amplifier, aerial tuning 
‘ Brand new 
RCA VRANSONT TERS Type ET-433%6. Complete with original 
peecha ystal multiplier and VFO units Unused and re 
ned be supp! with very targe quantity of spares 
RCA TRANSINT TERS Type ET-4332 modified by R.A-F 
al or master osc ator Complete with speech 
amplifie 
mut HM. CHANNEL TRANSMITTER T-4 FRC, with modu 
: FR 2Mcsto i8Mcs. Each channel 400 w. output 
wis No. 19 & 22 Both complete with installation kit 
[ J ed New 
MAGNETO 10 LINE U.C., 40 Line F & F TELEPHONE 
SWITCHBOARDS (co 
MARCONI SIGNAL GENERATORS Type T.F 144G 
new hecked 
A.R.68Ds, BC.312, BC.342, R.109 
METAL RECTIFIERS Type (8 


moplete) 


SPARES’ 


s type 


T™ VALVES 805, 807, 813, 861, 66A, |[OOTH, 250TH, and many 


others 


king der , ° on request 


arge selection available for SCR399 (BC6IO 
T4336, SCR6IO, EEB Telephones, and Tele 


rge st f condensers 


PCA. RADIO 


New Address, Offices and Works 


BEAVOR LANE, HAMMERSMITH, LONDON, W.6 


RIV 80067 


Telephone : 


WIRELI 


JASON for F.M. 


STANDARD TUNER £15.17.0 


(including tax) 


our valves type Osram Z.77, one being used as a limiter 
tuner has better than average sensitivity, and the 
j g drift is megligible. Useful range at least 60 miles 
from Wrotham. Permeability tuning. Totally enclosed case 
Station names marked on the scale. 
Ask your local high fidelity dealer for a demonstration or visit 
one of the following 
Arthurs (Arthur Gray Ltd.), 
W.C.2. TEMple Bar 5833 
City Sale & Exchange Ltd., 93-94, Fleet Street, E.C.4. CENtral 
9391 
Classic Electrical Co. Led., 352-364, Lower Addiscombe Road 
ADDiscombe 606 
Cheat Radio Ltd., 18, Tottenham Court Road, W.! 
5929 
H. C. Harridge, 8, Moor Street, W.1. GERrard 7108 
Holley’s Radio, 285, Camberwell Road, $.E.5. RODney 4988 
Home Radio of Mitcham, |87, London Road, Mitcham. MiTcham 
3282 
A. imbof Ltd., 112-116, New Oxford St., 
Lanes Radio, ||, Gardner St., Brighton 
Developments Co., 


150-152, Charing Cross Road 


ydon, Surrey 


MUSeum 


W.C.1. MUS 7878 

Brighton 20773 

116, Blackheath Road, 5S.E.10 

Tele-Radio (1943) Ltd., 189, Edgware Road, W.2. PAD 4455 

The Gramophone Exchange, Ltd., Astra House, 121-123 
Shaftesbury Avenue, W.C.2. TEM 3007 

Vortexion Ltd., 257-263, The Broadway, Wimbledon, S.W.19 
LiBerty 2814 

Webbs Radio, 100, Dean St.. W.1. GER 7308 

F.M. COMPONENTS. Coils and chassis with attractive dial 

available to build the Tuner described in the Data Publications 
90k which costs 2/- 


f difficulty please contact 


THE JASON MOTOR & ELECTRONIC CO. 


CRICKLEWOOD LANE, LONDON, N.W.2 
SPEedwell 7050 


SAMSON’S 
SURPLUS STORES 


R.A.F. 361. AERIAL MAST. Type 50. Complete kit consists 
, t tion length 4ft., dia, 2in Set of pickets 
juys and all fittings. Supplied unused 
\ y bag Ideal for TV aerial masts, 
£710 -, Extra sections, 1§/- ea., carr. 2 
TELEPHONE CABLE TYPE D8 TWIN. | mile drums, £7/10-, 
[ype DS Twit mile drums, 83 carr. 7/6 
COMMANDO ASSAULT TELEPHONE — P.V.C. 1,000 yd 
i 12.6 per drum Pp 6 


110 v. HOT AIR BLOWER’S MOTOR 
50 watt hin. dia. outlet. £3/16/-, carr. 3/6 
luty L.T. TRANSFORMERS offered at a 
All types 230 volta No. 1 11 volte 
ite 40 amps., £65 -, 
1), 31 volta, 21 amps., £415 “, 
| It 16 amps., 32/6, carr. 4 
, £45- arr. 4 No. 6 8.4 Its 
\ TRANSFORMERS | ted above 
HEAVY DUTY SLIDING RESISTORS 
ntrol, 17/6, | chm 12 amp 12 6. 
mip » onn > amp 


hms 2 amps 32 6. 


‘ \ 2 ht we 


IMMERSION HEATERS 


bra eviinder 350 watta, lengtl 


ngth Sin. dia. lin 5 6, 


A) watt le 


—_m=me \iI69 171 Edgware Road, 


London, W.2. Tel.; PAD 785! 


125 Tottenham Court Road, W.1. 
Tel.; EUS 4982 


our Edgware Road branch please 
Jay Saturday 


WorRLD 


Estd. 1925 
EASY TERMS 


LEAK siemens 


for the Connoisseur 


L-R:S 


If you want the Finest Quality Reproduction 
together with Workmanship of the Highest 
Order your choice must be LEAK. 


AS USED BY BROADCASTING CORPORA- 
TIONS THROUGHOUT THE WORLD. 


LEAK *' TL/10’’ AND ** POINT ONE "’ PRE-AMPLIFIER 
Cash Price £287/-, or sent for £4/10- Deposit and 18 
monthly payments of 30/-, carr. and crate free 


LEAK DYNAMIC PICK-UP 
Complete with two detachable diamond heads and trans 
former. Cash Price £21/19/9 or sent for £4 Deposit 
and 10 monthly payments of 40/-. Post and packing paid 


Delivery of all the above is from stock. We can also supply 

the LEAK F.M. TUNER. Wharfedale, Goodmans and 

Tannoy loudspeakers, etc., Connoisseur Variable 3-speed 

and Motors all other Quality Equipment on EASY TERMS 
Please let us have your requirements 


NOW TRY THE NEW 


REMINGTON SUPER 60 
[4 DAYS LUXURY SHAVING FOR 


SEND 
ONLY 


(returnable 


Here is The Supreme Shaving Instrument 
5/ —the latest super-styled model, with 
= 
larger effective shaving area Double 
AC OC 200 
Ov Immediate delivery in luxury 
Suede-finish presentation Case 
Tx 40 _—_—— res el 
* 


- ALLOWED FOR 
and 8 monthly pay- your OLD SHAVER —any | 


Deposit) | insulated Built-in Motor 
for |4-day Free Trial 25 
then 15- 


after trial if 


balance 
satisfied 


ments of 246 (or 196 make, any condition—if you buy a 


if you send your old l New Remington Super 60 afcer trial 
for Cash or Terms | 
Send for FREE BROCHURES 


The L-R- SUPPLY CO., LTD., 
BALCOMBE - SUSSEX 


shaver) 


Cash Price £41043 


Telephone 
Balcombe 254 


Li¢ 


ra% % ‘ 

BATES. 
4 4 

SURPLUS STORE 


SANGAMO by oot ae 
Panel ¢ 

MAINS TRANSFORMERS 
Ov. a ff A 5 2 é 
26 

V.HF RECEIVERS 

CU6), 2-P6 6-5P6 


P.O. RELAYS. 3090 


y Bb. 

BULGIN PANEL IND. LAMPS 
6 
VHF RECEIVERS 


f 2 4, EB 


vA “REC EIVER TYPE (392A 100-150 Mes 
Oo f 486M t , 


é 


tne : vv 
TAF. RECEIVERS BATTERY 
4P23 i 
BENDIX RECEIVER, TYPE RAIO 
h 6*¥ 6KR7 66 ¢é 6e 
aio ‘ é 
COLVERN Ww WwW. POTS 
vArte iaiae¢ J pole, ¢ 
v y (MUI4 : 6A 4 
é 


PHILLIPS TYPE 39992 13 PORTALS RADIATION MONITOR 


ab t sitable f 


operated 22 ‘ 412 10 
PROBE UNIT TYPE P.R.200 


GM. cube be w - 
of uf 25 ‘ £3 « 


if IVY STREET - BIRKE! 


(by main Tunnel entrance) 


RE-OPENING AGAIN— 
AFTER 8 MONTHS CLOSED 


Mut TI or TEST METERS by Weston, Radio City Pro 
r we x own makers 
SPECIAL OFFER o -onstructor's par r J assorted resistors 
‘ - 2 watt fro 0 
MEGGER SAFETY OHMMETERS 
H.R.O. SENIOR RECEIVERS Wit 5 « 5 
D.S.T. 100 RECEIVERS, as new r rage 7 bands from 
Mm Ke s., £20 eact 
HALLIC RAFTERS SX28, $27, S41, $38, er Perfect cond 
ARSSLF, ARSED, CRIOO, fro tock. RII5S RECEIVERS and 
y ‘ available, new 
CANADIAN R&.103 RECEIVERS, as new, mod 
” £14 
LELAND R.F. WOBBULATOR, perfect order 
A.C. D.C. MOTORS, suitable f c 
A.C. D.C. 12 v.-1§ v. MOTORS, 


NEW MC PUCROSHONES 
£3 ea 
TES pT EQUIPMENT We hold a 
000 and 20,000 


io 000 OHMS See ae ae arge 

86 100 k., 15 w., 96 eact 
MAINS TRANSFORMER 350-0-350 v. Ellison 
é ‘ a., 376. | range of all 


F.M. DEVIATION METER, in perfect w 


6 VOLT (3 at 2 v.) BOXED ACCUMULATORS, 
H.R.O. COILS, 46-96 Mcs., « ct €25- ' 


Ww .¢ 


SERVICE RADIO SPARES 


4, LISLE STREET, LONDON, W.C.2 


Telephone: GERrard |734 


ron MCDélL CONTROL 
VALVES. ex ) New 4 { 

00 yd side COPPER WIRE 

re 66 

RHEOSTATS 2¥ 26 

NEW AC DC MOTORS. 2 2 
NEW FREQUENCY < RYSTALS “106 act 
MAINS TRANSFORMERS 


A 4 é 


4 


166. ¢é 


D.P.D.T. RELAYS 


NEW SELENIUM ae TIFIERS ‘ AM pS 

4a 236.64 : 86, i2¥ i a H W 

1OC A.9% d ¥ A 176 

GERMANIUM or SILICON CRYSTAL DIODES 39 

MC MICROPHONES € Tra 186 

NEW ELECTROLYTIC CONDENSERS, ¢ 

TRII96 TRANSMIT TER SECTION N 

ess v 16-6 erted, 15 

EL32, EFS £2 

LR. ARMY HEADPHONES 76 

TIME DELAY RELAYS vv C ’ g va r 
Please send us your requirements or problems 


FISHING ROD AERIALS 76 


VCR9? TUBES 
SPECIAL OFFER SELENIUM RECTIFIERS 
full wa 50 
CARBON TWIST DRILLS 
36 
agp Page. RELAYS 
M 76 ™ a4 
sPecial OFFER G.E.¢ EXTENSION SPEAKERS 
polishe t price ¢ 
Our 4310 
Pre vitch 15). 
Remote 4v 15 


Ali Carriage Pad in the U.K. from Dept. W.W 


THE RADIO AND ELECTRICAL MART 


30?, HARROW ROAD, WEMBLEY, MIDDLESEX 
or. THE TRIANGLE 


OLIN” *ore 
‘ 


FREQUENCY METERS 
24-8" up to 10.000 cycles 


DIFFERENTIAL A.C. CURRENT 
METERS 
OMPARING THE MAGNITUDE 
OF TWO CURRENTS 


THE ELECTRICALINSTRUMENT 
CO. (HILLINGTON), LTD. 


Poswell Square Industria: Estate, Hillington, 
Glasgow, S.W.2 Halfway 1166 and 2194 


JANUARY, 1956 


E.HT. 


sformers 
Line Tran ee 


NI 
aaa 


TV. Coils 


el 


CONVERTORS now 


_— 


/ freely available 


3-D Stereophonic 


WOH 
= | 


Wrre_ess Worip 


Deflector Coils 


ponooenann 


ganenanenenen™ 
— alll 


\T V. Turret Tuners 


"a aeaneeeeaall 


All enquiries to: 


Gillone Electric 


LIMITED 


ROCKSTONE WORKS, ROSEMARY LANE, 
BLACKWATER, NR. CAMBERLEY, SURREY. 
TELEPHONE CAMBERLEY 2360. 


Sound /s Here 


ANOTHER SOUND BARRIER OVERCOME BY TSL 


GOLD PLATED DIAPHRAGM 

With a gold sputtered polythene diaphragm for purity of 
tone these electrostatic loudspeakers, recently introduced 
into this country by TSL, are designed to reproduce the 
very high frequencies in the sound spectrum and to operate 
between 7 and 20 Kc/s where the ordinary dynamic 
loudspeaker sounds flat and lifeless when reproducing 
certain symphonic passages. To obtain life-like high quality 
reproduction and reception just add one or more high 
fidelity TSL electrostatic speakers to your receiver, 
radiogram, television or AM/FM receiver. 


THREE MODELS AVAILABLE 

To meet differing conditions and types of amplifiers TSL 
market three models of their electrostatic ‘‘ tweeters."’ 
Type LSH 75. For single ended output and push-pull 
amplifiers. Type LSH 518. A high output wide-angled 
model for medium power amplifiers. Type LSH 100. A 
high power diffused model for all classes of amplifier. 


INSTALLATION. TS electrostatic loudspeakers 
must be operated from a high impedance source, i.e., from 
the primary of the existing output transformer. They 
are not suitable for connection at speech coil impedance. 
To fit an LSH 75 the best 
method is to suspend the 
unit centrally in front of the 
cone of the existing speaker. 

UY Onn When two or more electro- 

SUITABLE For **atic units are to be added 
ENDED OuTPuT. they should be mounted 


TECHNICAL SUPPLIERS LTD., 


a WE 


CincUIT 
SINGLE 


ihe - 


as near to the dynamic 
loudspeaker as possible. 
Leads from the equip- 
ment to the electro 
static * tweeters "’ 
should be kept to the 


minimum length. 
CIRCUITS = The circuits illustrated are but to 
of many ways in which electrostatic 
units may be added to existing receivers and amplifiers 
Circuit values aro the same for each model. Resistor and 
capacitor, or choke and capacitor values, have been chosen 
to provide necessary filter constants to prevent frequencies 
of the middle and lower registers reaching 

the electrostatic units. 


SYMMETRICAL NETWORK 
PUSH-PULL 


FOR 


(Purchase Tax Free) 
Full instructional data supplied with 
each model. 
The frequency response of each mode! 
s identical and is as follows 
3 kc/s response 
8 ke/s ; 
10 ke/s 
12 ke/s 
14 ke/s 
16 ke/s 
1B kcj/s 
20 ke/s 


EXPORT EN QUIRIES INVITED 
case of difficulty write, call or phone 


Hudson House, 63 Goldhawk Rd., W.12. SHE 2581/4794. 


TYPE 
L8H 100 
Ask your |< 


a! retailer. or in 


H 


11% 


ln ill ln alas ail tan 


Ess WORLD 


ll ee elle ila ll ill fla ai lian 


a | 


— allay 
© ie ee 


tll, eS in i in 


18, TOTTENHAM COURT ROAD, 


MUSeum 5929, 0095 


“rf 
Court 


24-26, HAMPSTEAD 


on $533 


) yard y from Tottenha 


All post orders please to 


PURCHASE TAX 


HIRE PURCHASE 


ct a, 
pleased to announce sdvan- 
tageous hire purchase facilities 


LONDON, W.1. 


e Tube 
Road Tut details, mentioning what 


RD., LONDON,N.W.1 sand this teciiny ts Line 


this facility to kits 


are 


we cannot 


extend 


The Teletron Band lil Coamevese | 


THE TELETRON BAND 
ERTER 
This ¢ 1 

s for 
4 I Televisx 
{ TRLETRON 
4 thee 
Chassis 


retical wir 
meas 


eady drilled to 


Court Roa 
vA 
i 


MK. Ll FRINGE AREA MODE 

asers the MK K 

two valves 

Both ple 

converters r rp lied ‘ , dte at an additional cost of 20 
We carry stoe t yoxues, aeraxial cable at 
yard, and Maes 


your requiren 


1 versior 


ovex, ete., ete 


THE 
JASON F.M. TUNER 


THE T.8.L F.M. TUNER! 


HP 4 
AMPLIFIE kK x 


t re the 


middle cor 


ive feedback 


d steel chassis, meas 


SUPER-QUALITY 
RADIOGRAM 
Very limited 
quality mar 
valve line 
Er4l 
amplifier 
Employes @ specia 
pre-amplification 


tunis neas 


Ooriwinally 


A.M F.M.! 


DUCING DULCI RADIO RADIOGRAM CHASSIS TYPE H4 


The * Imperial " AM FM Radiogram 


' 
J UST ARRIVED ! hassis. Overall measurements 14in 
sired only 10j\in 2iin Covers long 
ade very attractive bieck and gold dial, 4 
tinuously variable tone control, A.C 
[0C85, EABCS0, EFS9, ECHS1, plus 
HP. terms available 


6in 


button 


196 tax paid 


medium and short waves 
push-button unit 
mai 

metal rectifier 


replacement 


THE GRADIENT FM. TUNER FMT4 


£6 19/6 


DENCO F 
£676 


M. TUSER 


THE B.C. GRAM REPLACEMENT CHASSIS KIT 


£9196 


Our price 
5 packing 
demonstrate this 


Please add postage under ¢é! 


hassis 


C.0.D. or Cash with order. C.0O.D charge extra—open 9 a.m 


to 6 p.m. Monday to Friday. Sorry but we close at |! p.m on Saturday 


item from our stocks 


WIRELESS 


WORLD 


THE ECONOMY FOUR 


M 


All our T.R.P 


Kit circuits now inelude specially wound Denco 
polystyrene formers, improved performance! Price remains the same 


* Maxi-Q 


coils 


Size 


ZS=£e SSE 


Sx 


SPECIAL 
rt 


METER RECTIFIERS 


SURPLUS BARGAINS ! 


eeoo 


~ 


e - 
ONS SP SOI B~71D OS ~IN~1D 


@'o@' sea 


—_— 
* 2ee20 


nas? 
eo 


re 
te 


we 
e 


COMMUNICATION RECEIVER PCR? 
¥ PT) 


MAINS TRANSFORMER BARGAINS 
Manulacturers’ Bury 


146 on 
: Input 


166 
RECEIVER TYPE 25°74 


R1166A 


RECEIVERS 
rigita 
yoy 
te at 706 “ ha 
‘ £11/19/6, al» 
100 
PA 


CABINET SPEAKER 


green with 
PM peaker 
th lead and 


Price ot 
L.T. RECTIFIERS 
teed th 
6eorl \ 
forl 
6orl 
6 oF 


Gori 6a. ¥.W 


CHARGER TRANSFORMERS 
9/9; 2/6/12 v. 2a, 14/6; 26/12 ¥ 


THE RC. RAMBLER ALL-DRY PORTABLE 
KIT 


RAMBLER MAINS UNIT: At last we are able to offer our special mains units kit for using 
our popular all-dry “ Rambler on A.C. Mains. Complete kit, which when assembled 
Hts snugly into battery compartment, can be supplied at 47 G. plus 16 packing and postage 
Price includes al! required components, and full assembly instructions his unit 
is completely self-contained in a metal box measuring Jin in ljin. and ts ideally 
suitable for ANY all-dry battery portable requiring 00 vy. H.T. and 1.5 v 


The REP. ONE-VALVE BATTERY 
RECEIVER KIT e on ' : 


' ' 


RC M4 Special Purchase Latest 
‘ ting I pe t 


£9196 
Pt “va 


COLLARO RC M4 PLAYER 


leatherett ' 


vaerchanger 


h . 
plu ‘ 


(16/4 


nd 


BSR. MONARCH The very 

cream S-apeed mixer Auto-changer 
Complete with turn-over crystal piek-ap 
Complete in original manulecturer's 
cartons tually guaranteed Price 
2719/6. Buy now! Quantity at this 
price strictly limited 


only 


TABLEGRAM CABINETS 


~= 
— 
= 


speak for wt 
ROLA at 216 
RECORD PLAYER CABINETS 


o-~r-) 
e'oo 


FOF OOO” 
UIVIDOBOVBBOOO~O— SO 
@2S ' SS‘ @' SQS®VSS 


@2Q2D@DO2Iz 


onooore-— 
poms 
° 


BRAND NEW CR 


£13196 
oe. BUREAU CABINET 
> Preah fe 


TRANSISTORS 


0 


YNE RADIO LTD. 


() 


18, Tottenham Court Road, 
London, W.|. 


Wirecess Worip JANUARY, 1956 


SAVE POUNDS! ORDER BY-POST IF YOU CANNOT CALL 


The Latest Tuners 
The “EMPRESS” 

TUNER UNIT COMPLETE 

WITH POWER SUPPLIES 


—— 
$4 
transfo i Mee iit u it 


set ofr 


er, enabling y« tu , e “aes 
rt maition ree any | 


Me 


6BJ6 


DULC!I F.M. TUNER = £13.15.0 The EMPRESS in CABINET 


HANDBOOK giving full details for with magic eye : 

A very successful Tuning Unit which home construction, 2/6 post free tuning indicator £16.16.0 Post 3/6 
corporates its own power Ip} nd pr ides 

complete F.M. coverage, including Police 
Fire Brigades, etc. Operates with most radi ; 
rhseptcicns 5 and ans P- « f Amonlifier \ al . Fron n 0 §9/5. Chassis, drilled, 10/-. Dial and drive assembly, 37/6. I.F. Trans 
line ‘5. two EPs9 E ABCHO, 6X4 16 - tio/ Det. URF377, 10/6. Full list on request 

Rect ] ) Indicator 


GORLER wductance Tunis The DENCO Feeder HI-FI AMPLIFIERS 
magic eye tuning indicator ial } in " Uses 6AM6,| LEAK, Point One £28 7 0 
Overall size of chassis, 9 ¢ is i y EB91, and two| LEAK, TL12 
16 Complete parcel] RODGERS Minor 
GNS. (Cu, 6. Post extra.] RODGERS Junior 
* IATA BOOK, 16 post] TRIXETTE £ 
~ THE JASON F.M. TUNER fece All componcors| ACOUSTICAL QUOD E42 
Special Parcel cx aining Data Book hassis available separately AMPI AN 510 £21 
' TELE 


full set : X 
689 . } _ . : TELEX-UNISON 


This Tuner can be built for 10 gns 1/1 components available separately for home construction 


and drive 


| DENCO F.M. COM- 
including « fu it } PONENTS. Coils, each 
-, post fre 1¢ above uner 4/11. L.P.s, each 7/-.| CERAMIC CONDENSERS for 
uses 4 6AM6 and 2 crysts and ¢ bui . j Discriminator, 12/6. F.M. All values 9d. each 
for £6/15/- plus 2/6, DENCO , and Screens 7/6. - — . 
We can also supply the above it built by | F.M. FEEDER UNIT al § Drive, 9/-.| “WIRELESS WORLD.” F.M 
the Jason Co., aligned and tested for £15/17/=| ay , complete set of | Feeder (Amos & Johnson) Reprint 


\ ymponents and va n sto 
including P lax pees , ve, 2 Post 1 2/-, post free 


Band Ill Converters=-All Leading Types 


Th “UNIVERTER ” FAMOUS MAKE TELETRON BAND ili 
e 12 CHANNEL TUNER CONVERTERS 

FOR ALL AREAS Covers Band I and II Complete | MARE I The complete Kit to t 
A Band III Converter for with valves EF80 and ECC81. Cer-| oe inte 

home-constructed or factor amic valve holde finest quality 
made Band I receivers Lec mponents, precision made. Switch 
two 277 me B4309, one It and fine tuning. I.F, output 20-25 
Contains its own power supplic Mc/s. _ Freq MA erage 50 67 M« ; MARK [1 Uses latest type valves, Cascode 
No alteration t circuit 1 - , Supplied with R.F. amp. and triode pentode F.C., BOCK 
sary, simply mect tO acria hu E t circuit diagram nd RCPS? or POOS4 and PCFSO. The COIl 


In Walnut cabinet, wit! LASKY 'S PRICE &9 6 SET, 17/6 


£8.10.0 /: TELETRON BAND 000 | Cirout Diagram only ga re PO? 
~ TELETUNER” |, CONVERTER COIL SET 
FAMOUS MAKERS’ ’ TURRET * ‘ TELETUNER * we With THF and mpertet ena 1! VALRADIO BAND 10 
Bt 12 e " 1 uner consists of irret | w : ling . i i 1 letails TUN NERS 
i wv | in ac 


rial and mix Awash “~ with eact 15/-. Post Full range in stock Price £6. Post extras 
sine to the salves ani {Ol-Fl ELECTROSTATIC SPEAKERS 


with vil } Popularly known as Tweeters.” Fit one or more of these TSL hi-fi 
1 Birmingham, B.B electrostatic speakers to your set and get that all around, balanced, high 

s of coils juality 3D sound Capture the beyond-aural-range sounds in the 
onstruction enables , er high frequencies of the sound spectrum An absolute MUST 
sligned coils the for FM reception, high quality L.P recordings 
Station not and television sound reproduction Easy to 

for in Band I ‘ fit to any radio, TV receiver, or amplifier 

same time afford Supplied with full data and circuit diagram 
maximum gain, high L.SH100 (as illus.), 7-18 ke/s., 20 dbs., inherent 


and minimum noise, whi cap. 1,100 p.f For + 7 nage up to 20 watts 
are essential in a modern tuner Size: 5 4 x fin., 21/-. 


/ Valves used; PCC84 R.F. double triode LSH518. As above, for outputs of 10- 12 watts, 
99 6 ca le RJ amplifier, PCP80O wide angle — distribution Size: 7 x 2 x 
and mixer Will work with : ‘ jin. Price 17 


Post 2/6 Ost sets Full instructions and circuit 
Knob, 3/6 extra d um supplied free 


LSH75 “idem cap. 800 pf. For outputs up to 
6 watts. Size3 x 3 x }in., 12/6. Post free. 


MORE MONEY-SAVING LASKY BARGAINS ON NEXT PAGE 


JANUARY, 1956 


RADIO - TELEVISION 


PORTABLE GRAM 
AMPLIFIER 


Uses 3 miniature 
DH Volume, bass 
extensior L.S socket 
switch, indicator lamp. Mounted on wood 
baffic erall size 14 4}in. with speaker 
1. All top quality new components 
mains, 200-250 v. Ideal for portable 
input will match Monarch, 


valves, U78, N78, 
and treble controls; 
and internal L.S 


latest 


entraise 
or A. 


ord players, 


3 new Osram valves, 
elliptical speaker, 
mains lead, and knobs 


£5.9.6 


Post & Pkg. 5/- 


3-SPEED 
RECORD CHANGERS 
TRANSCRIPTION TURN- 
TABLES, RECORD UNITS 


Large stock 
GARRARD 
GARRARD 
IX 

GARRARD 
GARRARD R¢ 
GARRARD 1 
CONNOISSEUR 
COLLARO 2010 
Dittc p.u 
COLLARO 3/554 
GARRARD T Units 


less head 


Examples:— 
£17 9 6 


of all types 
RCBSOM 
RCSBOM (AC 


—_— 
“uw 


Sewwnwe cow 
eon 


RC.110 


111 


— 


less 


= 
— 


£8 10 11 


at PRE-BUDGET PRICES 
ubject to being unsold 


The are 
and are fered 
Large stocks of Pick-ups, P.U. 
Heads, Cartridges, Arms, etc., 
all leading makes. 


LATEST COLLARO RC.54 


3-speed High Fidelity Mixer Changer, Studio 
© crystal turnover pick-up 

LASKY’S PRicE £9/19/6 
Also supplied with Studio P 


Carriage 316 
t 15+ extra 


rystal pick-up 


B.S.R. MONARCH 3-SPD. 
AUTO CHANGERS 


LATEST 1955 MODEL, 
NEW & UNUSED 


Takes 


mixed) in one loading. HGP.37 
crystal turnover pick-up. Hand 
some cream finish 
complete in maker's carton 
LASKY’S PRICE 


Post 


HI-FI 


WIRELESS WORLD 


ELECTRONICS - RECORDERS 


HIRE PURCHASE TERMS 
available on certain goods. 
WRITE, STATING REQUIREMENTS 


SPECIAL OFFER OF 
GARRARD “T’’ UNITS 


3-speed single record player, A.( mains, 
complete with two Decca XMS fff high 
fidelity pick-up heads Limited quantity 


only. Listed at £14/14/-. 
LASKY’S PRICE (1212/0 


Announcing 


LASKY'S NEW 1956 


AM’FM 


SUPERHET 
RADIOGRAM CHASSIS 


Very latest circuit covering L, M, & 
S wavebands as well as F.M. 8 vaive 
p.p. output, Ferromagnetic aerial, 
p.u. sockets, ext. speaker sockets and 
provision for electrostatic Tweeter. 
Magic eye tuning indicator. 


For A.C. mains 200-250 v. Valve 
line up:—ECC85, ECH8I, EFB89, 
EABC80, ECC82, two 6BW6 (p.p.), 
rY3 rect. Incorporates latest Gorler 
F.M. components including the well- 
known front end UT340. Large full 
vision dial, actual size 14} x 6in. 
Overall measurements of complete 
chassis, 15 x 74 x 8in. high. 

were® ZG6Gns, tse. 
The performance of this new AMFM 

radiogram chassis will amaze you, 


10 records of all sizes 


Supphed 


£7'19'6 


3/6 


CABINET NOW AVAILABLE. 3 


An attractive contemporary design Cabinet, oak veneer, 
take the above Auto-changer and Radiogram 
Chassis shown on right, can now be supplied 


Carr. 17/6. 


£8'15'0 


MORE MONEY 


SAVING 


LASKY 


RGAINS ON NEXT 


SPECIAL OFFER! 


FAMOUS MAKE 3-SPEED 
TRANSCRIPTION MOTORS 


All component parts can be supplied 
building this handsome unit at home 
lathe turned non-ferrous turntable 
rubber mat, metal motor board size 

1 tin., 4-pole motor Condenser sts 
All parts brand new and available s« 
list on request. CAN BE ASSI MBL ED BY 
YOU IN ABOUT ONE HOUR at a cost of 


£6.19.6 


instructions 


et 


Full assembly and diagram 


supplied 


HI-Fi SPEAKERS 


s] 


Fullest range of all makes and size 15 ohw 
The following are at PRE-BUDGET PRICES 
and are offered subject to bang unsold 
WHARFEDALE 

Super 3 £6 13 

Bronze Bronze 8AL 

Super 6 

Super 8CS 

Super 8CS/AI 

Bronze 10 

Golden 10 

Golden 10, CSB 

W10/CSB 

Wi2 

Wi2/Cs 

Super 12 CSAL 

Wis 

Wis5/CS 
All types of Wharfedale Output Tr 


GOODMANS 
is 


8 66/8: 


Audiom 60 
Axiom 150 
Axiom 22 

All other types in stock 


W B STENTORIAN 
HP.1012 . . 99/9: HF #12 
G.E.C, 
Metal Cone, Sin “8 0 
BAKERS/SELHURST & TANNOY 


6-VALVE RADIOGRAM 
CHASSIS COMPLETE 
WITH VALVES 


Famous Manufacturer's Surplus 
6 valve %3-wave Superhet 13-50 m 
short, 200-550 m. medium, 1,000-2,000 
m. long Brand new Mullard valves 
ECH42, EF41, L63, EB41, 6V6 et 
E740, and finest quality components 
Gram. switch, 465 Ke/s 4 
control 
dial 


£10 
aia 


tone 
$-colour 
Overall size 
LASKY’'S 134 +5, height 12) 
PRICE Aperture required 


or d id controls 
£10/19'6 Foire stin. Com 
Carr. & Pkg plete with valves 


t arb 
7/6 extra output trans knobs 
etc. 


PAGE 


4-WATT MIDGET A.C dA 
AMPLIFIER roms 


HicH Al 


LASKY'S PRICE 


65 - 


LASKY 
4-WATT A.C AMPLIFIER 


Uses 1 each 651 eve cA 


KII 


ompone 
tran 


£4/5/-. 


mains tra 
p 

INSTRUC TION ‘BOOK 

ping list, I 


P M SPE AKERS 


WIRELESS W 


SAVE POUND 


Famous Amplifiers Built 
on T.0.¢€. Printed Circuits 


I. 


j ‘ reques 


i 1 din 
LASKY’'S PRICE 


SPECIAL $1. 


OFFER « 
. 


rAPI 


®Th 
DECK e,) 


| 
MOTORS e@; 
e 


Anti-clockwi 
offer 
COLI 
GARR 


LRO 
ARD, 266 
EX-GOVI 
2 vol 
Ssin 
Exide 
LASKY’'S PRICI 


ACCUMULATORS 


high. Mad 


4 6. 


SPECIAL 
OFFER! 


COMPLETE 5-VALVE 
RADIO CHASSIS 


LASKY'S PRICE 69 6 


25/106 


| 


S ' 


{ 


Amplifier 


lepen 


35 - 


. 
@ SPECIAL 
1) 


gether with 


k ¢ 


t he 


arriag I 


SOHHHHSSESOEESEHESEESEEESSESESEEEESESS 
MICROPHONE 
BARGAINS 


ACOS MIC22/2 
ss illustrated l 
LASKY’'S 
PRICE 
TABLE MIKI 
Chr 


me hea 


with 


tior 126 Post_ t 
PLATED MIKE 
STANDS, 


COMBINED OFFER 


Ss, Tang Peck 894/10) - 


The OSRAM 912 


printe i circ 


rmer 
Pris 
Kx 

cee eeeeeseeeseesseeeesseseeeeseeesees 


SPECIAL OFFER OF TAPE DECK CASES 


4 gn 


42’ 


FLOOR 


STAND 


- |Ferrograpt 


5 


6 


RI 


ORDER BY POST IF 


We 


the 


cin now supply 
Osram 912 and 
rcuit technique 
Lab. resistors, 
f transformers 
r Ellison. Demon 


lesigr 


The MULLARD 510 
AMPLIFIER, built on T.C.( 
printed rcuit ipplied full 

te with valves 
e, depending 


ranstormers 


15 Gns. 


use 


AMPLIPFIE R, 
sup] 
with 4 for 
nake 
a 19 Gns. 


sO. 


uit 
omplete use 
ling on 
used 


ted Cur eparatel 


of the Osram 912 price 4 - 


RECORDING 
Kraft base 
tal spools, 1211. 


All makes of Taps 
Boy EMI 


rAPE 


4 ime 


et and 
Thin Tape 
Long-f 
Spools 


CYLDON TAPE SPOOLS 
ch 1/6, 


JANUARY, 1956 


YOU CANNOT CALL 


DRILLED CHASSIS AND 
DIAL ASSEMBLY 

Size 13 7 24in. drilled for five 
latest type miniature valves, main 
trans., 1.P., ete Di al 13 14in., for 
horizontal or vertical mounting. Spin 
wheel tuning “Al l pulleys an 
spindle nehees 


LASKY’S "PRIC -E 19 6 


ALUMINIUM CHASSIS 


18 S.W.G., undrilled, 4 sides, rein 
forced corners Depth 2hin 


818 extra 


DULCI RADIO CHASSIS 
Full range 3 and 6 wave, 
£6/19'6 to 21 gns. 


GANG CONDENSERS 
0005, trimmers 
standard, 5/6, 
standard, 7/6, 
tandard, 10 6, 
With Trimmers 
standar 7 11, 

P. extra 


less 
min 66 
min., 10/6 


4 


mn 6 


SPECIAL OFFER OF 
PICK-UPS 


PRICE 


Standard play 
MOST HALI 


Grsoldring 
Bantam magneti 


Pe free 25 i 


SPECIAL PURCHASE 
er. | 


ACOS Done VER CRYSTAt 
CARTRIDGES, c with 
li GP29. List 42 tI. 
LASKY'S PRICE 
Post 1 


at 


Al 


plete 


186 


PICK-UPS, HEADS, ARMS 
L.P. or standard, by Collaro 
rard b prminn gs Acos, BJ, Decca, 
et ll ty Full cks of all 
Als » full range of pick-up styli 


sty 


(rar 


ypes 


styl 


SPECIAL! 
COVERED WIRE, 
copper, BO7 All colour 
lengths Per coil 26 

Post 9d 


PLASTIC 
stranded 


n 100ft 


LATEST ‘BRENNEL TAPE 
EQUIPMENT 
DECK Phree-speed 3} 


a ng Be ree motors 


Land piay-back.” 48 Qing. 


\ll lates 
Il. 4 watts 


The AMPLIFIER 
t ‘ ; peakers. Magix 


; 18 Gns. 


7 CASI 


Mk 


£5 18 - 


J ietails 


rELETR( 
FERRITE ROD AE RIALS 


wave Sin 


long 


sin 
“IGRANIC JACK PLUGS 


Standard type, each 2/6 


a9 


HIRE PURCHASE 
TERMS AVAILABLE 


on certain goods. Write 


stating your requirements. 


SENTERCEL 
METAL RECTIFIERS 
RM2 RM3 
43 56 
Post extra 


SENTERCEL 
E.H.T. RECTIFIERS 
K3/45 K3/50 K3/100 
88 14/8 
extra 


RECTIFIERS 
, al] types in stock 
l amy wave, 3.6. 2amp wave 
411 — , full wave, 15 -. 6 am, 


full wave Post extra 


RECORD PLAYING UNITS 
auto and hand change. All 
stock—Garrard, Collaro 


L.V. 


3-speed 
types in 


B.S.R 


et 


MORE MONEY-SAVING LASKY BARGAINS ON NEXT AG 


WirRELess Wori_p 


EVERYTHING FOR HOME CONSTRUCTOR & SERVICEMAN 
SPECIAL OFFERS OF CABINETS}  t-in. ARMOUR HIRE PURCHASE 


BUREAU RADIOGRAM CABINETS PLATE GLASS ton ws Waite stating 


12in. actually 13x10) 36 
l4in., actually 134 « 10} $6 


OVER 50,000 VALVES 


LASKY’S PRICE 14 gns Carriage 17/6 17in., actually 174 «15 7/6 
*HfE Terme 
Post extra 


OCTAGONAL SPEAK wee ensues 


meta 


ancl ver" B49 10 = ‘ MAKERS’ SURPLUS TV 
araciat, onves Bi wrsssecceccecen, | COMPONENT BARGAINS 


OUTPUT TRANS . 
With your . 


WIDE ANOLE 34 mm 


e 0 0LT. teens, ferros te re 


£4. LASKY’S PRICE 45/-P at 2/6 


MAINS TRANSFORMERS 


choice of 


Cabinets 


Ulustrated 


PARCEL No. 2 
erything to bw 
0 A 
Uses 6K 
1 


et istrat , ' 
— = BUILT FOR £7 19 é|: cAN he BUILT FoR 


1 pack 


an jeeckir 
meres INSTRUCTION BOOK for either above sete 1- post tree 
OUTPUT TRANSFORMERS CABINETS ONLY, plastic or wood. 17/6 Carriage 2/ 


Ali upone ut available separately 


VALUE IN MAGNIFICENT TV CABINETS 


eTHE DE LUXE. Complete with mask 
nek oun wNAvuan OUTPUT @giass, castors, shelf, bearers, C.R.T. neck 
SPECIAL OF 0 , . 1 
TRANSFORMERS 0 @end protector, back, speaker, fret and baffle 


ee ,, @board. Finished in beautiful figured medium 


* 
. 
* 
7 
. 
. . * 
,11 @ light or dark walnut veneer, with bigh polish . 
— @Suitable for most home constructor TV . 
FILAMENT TRANSFOR RS e Receivers, including the * Viewmaster e 
ll .. Practical Television,’ F A — 

* Magnaview,” ‘* Wireless t < . 
. 

* 

. 

7 

. 

. 

. 

7. 

- 

. 


a &n 


eeea2 22 a2 @ 


76 

© Supple 1 with cut-out for 14in., 16in 

18 @l7in. C.R. tubes at no extra cost 
—_—- @allowance of 4.6 will be made if the mask 

BRIMISTORS @is not required 

y cz wxe @Inside dim: Depth 16) width 17}in 
2/6 16 64 16 @Height 24in. Overall height 32in. Width 
: @18i4in. Adaptor frames for fitting 9%in t 
@10in. CLR tubes available if required 


LARGE STOCKS OF BAND Ill. LASKY’S PRICE £810 - 
J Carriage 12/6 
nppesthn OF ALL TYPES . THE ROTHESAY. Outstan ling contem.-@ C.R.T, MASKS 
KING PIN worary desig bsolutely dc « y 1 plete wit 
WOLSEY MINOR = ha —. Sa rs y oe — ~ ee . RUBBER = at? 
WOLSEY TWIN-LOFT : aghou a } i inest lamina Ga woo ’ / 
veneered in walnut, polished light, medium@ PLASTIC MARK. itin. 6/6 
AERIALITE t 42 or dark shade Fitted with gold anodised@ i7in., UU 
AERIALITE speaker grille. (.R.T. aperture frame is@ EK. | POLYSTYRENE 
LABGEAR detachable, supplied to suit any size tube@® LASKY’s PRICE ¢ 
achi ! any , mE 206 
LABOBAR . to order NOTE SIZES a 
; ‘ Outside dim.: 34}in. high, 21 fin. wide, 21 }ine 
AERIALITE 30 - deep. Inside dim.: 18fin. wide, 19|in. deep. @ 
AERIALITE t ‘ Size of top: 2 liin. Thickness jin. @ 


AERIALITE LASKY’S e 
2 ' PRICE £9 19 6 Carriage 15/-@ CONDENSERS & RESISTORS 
. . extra WITH PULI LENGTH DOORS®@ FULL KANGE OF TYPES LIN #TOOCK 
veneered both sides, polished to match the® 
cabinet and nounted with full-lengthe 
piano hinges. & 4 9 6. H.P. Terms arranged @ Ri 155 RECEIVERS 
for any of above Cabinets - Nn 
Cocccccccccccccccccccescceseeoeeeeees «NOW AVAILABLE ON EASY TERMS 
oe IAL CABLE , on sie . 
Meee LeRARIAI oa TRANSISTORS 
ea & GERMANIUM 
—_ _ DIODES 
AFRIAL MASTS types in et 


Oro-~are 


MIN. CRYSTAL DIODES 
tn, each 16 


i2in. MOULDED IMPLOSION GUARDS 
7/6. Post extra 


SPEAKER FRET 
AERIAL RODS naens 


ASSEMBLED POWER PACK-OUTPUT STAGE 
FOR £1165 RECEIVER 
AA atte 


TWO ADDRESSES FOR PERSONAL CALLERS 


Open all day Saturday Early closing Thursday 


42 TOTTENHAM COURT, 370 HARROW ROAD, 
ROAD, W.1. _ PADDINGTON, W.9. 


Between T.C.R. and Goodge St Stns. | (Oppestes Paddington Hospital, 


‘ MUSeum 2605 UNningham 1979 7214 
LASKY’'S 
(HARROW RD.) LTD MAIL ORDERS 1O HARROW ROAD PLEASE 


WirELEss WorLD JANUARY, 1956 


PIRANI HIGH VACUUM 
TEST EQUIPMENT. 


Manufactured by “PYE RADIO LTD.” for 
5, HARROW RD., 
PADDINGTON, W.22. M.O.S. ATOMIC RESEARCH STATION. 


PADDINGTON 1006/9 and 040! 
CABLES: HENELEC, LONDON 


PIRANI CONTROL UNIT PIRAN! BRIDGE UNIT PYE SCALAMP GALVANOMETER 


THIS COMPLETE VACUUM TESTING EQUIPMENT (5 ITEMS AS SHOWN) 
OFFERED BRAND NEW IN ORIGINAL CARTONS 


E 
—_—_ £3 5/./. CARR. PAID 


PIRANI GAUGE HEAD (SPARE PIRAN! GAUGE HEADS, EDWARDS TYPE Mé, LESS CALIBRATOR, [5/- EACH.) 
WITH CALIBRATOR 


pote» RED RECEIVER MK. I(T) (ZAZS119 “ ! ; hes p | \ \T | ( \ 
rite | th press button swt in sAY " 


BATTERY OSCILLATOR I 


= er ae ty up-to-date PROGRESS 


required ~~ 
SELENIUM RECTIFIERS report on | q yr 
: Joe 

10/6 eat 


SPECIAL OFFER Of POTENTIONBTERS important 
. 12 


Papers and Discussions at the 


26 British Plastics Convention, 1955 


branches 
The technology of plastics grows rapidly 
of Plastics and continuously. This book brings 
SANGAMD CONTACTOR UNTTS (B0.000.A), | : : together some of the more important 
welled t - recent developments and _ contains 
SANGAMO MOTOR UNITS, i , Tech nology chapters under the general headings of 
, Weat é polymer structure and properties; ex- 
RF 25 UNITS panded plastics ; thermoplastics; extru- 
oA A , sion; works study and productivity; 
VILAMENT TRANSFORMERS ‘ dyed injection moulding; patents; foundry 
SMOOTHING CHOKES ; resins and glass reinforced plastics 
wB0s. HIDES? TYPE CVO68 at Many of these papers carry original 
investigations, the results of which are 
Lock conDExsERs ae Soore. eras appearing in print for the first time 
0 ) ’ C. whe The chapters themselves are based on 
8.6 ect 0! a a 0 ody bs — the papers given at the British Plastics 
mv ver (40 illustrations, | Convention, June, 1955, and not only 
PLEASE WRITE NAME AND ADDRESS IN BLOCK LETTER: are these papers given in full, which was 
50s net not possible at the Convention, but a 


Cc. MARKS & Co. (Newport, Mon.) Lid. es cas soeneee Sested of the discussions is 
90 COMMERCIAL ST, NEWPORT. MON , 


, f boo rs 
Telephone : New 64 m bookselle 


Also at 25 Wyndham Arcade, Cardiff "" 
All mail orders and enquiries to Newport branch please liffe & Sons Ltd., Dorset House, Stamford St., London, S.E.1 


15 
deamanium ORYSTAL DIODES 
0 


w direct from 


ANUARY, 1956 


5 Harrow Road, Paddington, W.2 


PADdington 1008/9 and 040! 
OPEN MONDAY to SAT. 9-6. THURS. | o'clock 
SEND STAMPS FOR NEW 1955 28 - PAGE CATALOGUC 


CAMBRIDGE UNIPIVOT GALVONOMETER 


These are moving coil, permanent 
magnet 4in. diam Unipivot 
instruments with knife edge 
pointer and jin. mirror scale 
Extremely sensitive movement 
50-0-50 microamps. approx. with 
amazingly low internal resistance 
of approx. 50 ohms. the actual 
value being marked on each 
meter individuaily Special 
safety device to protect move- 
ment. These are all in leather 
carrying cases and packed in 
original carton. Listed €14/10-. 


BRAND New 79/6 


WIRELESS WorLD 


“R.F. 26" F.M. CONVERTOR UNIT—88 100 Mc s. 


COMPONENTS OFPERED TO CoM 
PLETE P.M. UNIT 
we 


@ Voi 

7. Special offer of all above items 
and RF26, including circuit, £65 - 

ALL ITEMS — SEPARATELY 


gnment when « rapa ! 


Call for 


demonstration 


SPECIAL REDUCTION FOR 
SETS OF VALVES 


1HoMGT LASOT 


DAFOS DL 


MUIRHEAD Siow 
10 - 
MUIRHEAD fre 


aml drive with 


8.S5.R. RECORD CHANGERS 
Very latest type Mone h n hammered 
gold finish ope with HOF rvet 
turnover plok-uw " mixed 

Brand new and guaranteed. | 


7/196 


SURPLUS VALVES IN STOCK 
ALL VALVES NEW AND GUARANTEED 
12807 ERO 9- 
EPO (Red fivi 
1 


c—) 
S2QZV2Oe 
oa 


cPo4 
Lia 
I 


esx 


: eco 
SOS ,@,@200eea,a,. 


112 24/DD 


6 
6 
6 
6 
6 


SSSoohs~~ 2 
-OSore 
Wa.qw aw goacD~rc0a0 


& N2A2 2 en 520252 


—— 


' 22202000808 


, ~ 
20 5 ~2~2~200 


ee 
o®o00 


**@o2a,. a; 


SBRBOVIE 
S2BBQ@ 


- 
nr oowe~ 
WOMANS sUrMaahORRwouvse® 


PDD PVI@q 


gp.cp dD ao = 
@2@~) 


S@QQQ2lI ®e2@ea. @2a 
~~ 
FO@e 


COWS 
' BQASDBSA 
re 


Sececeea. 


eeveeacs 
’ a 


AUDBUS®BB®ASO 
SBSBDOD UMW 
*@rteterte 


SMUD ~Iy 
;2 


DS . @QBD| is |i See - @eeco 


* @@200,7 


~ 
2~osoo~ 


wuu®artee 
; a5 


VPBPV®OOPSS~!- pve 
‘2 


SSSA2ESSSSGr sr: 
ee 


of 


OBSOLETE TYPES (Available from Stock) 
8 


LATEST TYPES NOW IN STOCK 


an 


Seer eo a 
*ereeeeoe: 


| 12AT6 
| 12AT7 
-| 12AUs 


,- | 12BA6 
R/- | 12BRs 
0 


~ 


~ 
t 


MINIATURE 1.F. STRIP TYPE 
37 - 9-72 MEG 
re LP. Strip size 10}in 
Vaive line-ug rw 


valves) 15/- 


RT40 APNIX 


TRANSMITTER/RECEIVER 
"38" WALKIE TALKIE SETS. 


STROBE UNITS 
Brand new in sealed cartons, thes 


62A INDICATOR UNIT 
ta Ke? with M 


fi valves 

Plus Pot Kesistors 
Muirhead # M Deck Chassis 
and Orysta ND NEW ORIGINAL 
CASES, 67/6 ¢ 


QUARTZ CAVSTALS 
rTess, 


13.489 Ke/e 
ALL BRAND NEW 10/- cach. Special 
price for complete sets of 80 or 120 


Above are ideal for re-wrinding 


INSCATOR phd TYPE 162A 


t included 


TYPE FTI4IA S4th Harmonic 
i-pin jin. Spacing 
“ “ 

Mele 
‘ ‘ 

ii .4 4 
BRAND NEW AND GUARAN 

TEED, 7/6 each 


WTUAIA Mem 10 
PTI41A, 465 K 


PYE 45 Mc s. STRIP 
TYPE 3583 UNITS 


U.S.A. INDICATOR UNIT Type 
929A 


THE “ TELETRON ” BAND iti 
CONVERTER | 
This converter which is built « i te 
valves type EPAO (2719) ie for ase with THF 
r Superhet Band | Television reeiy 
Complete set of Teletron colle on 
reaction! and theoretical wiris 
~ post tree Chasele mean 
Ijin., ready drilied to 
od, packing and post 
wtion detaile onl 
tually priced parte tiet 
nplete kit as apecific 


CATHODE RAY vueEes 
VCR139A 


Brand new rig 


ee £1 15 
vcRe7 Guaraote 


#2 0 
£1 15 
10 
17 


VORG?. light out f 15 
SBP1 fra #1 10 


VeRs17¢ arante 
mu. “METAL SCREENS! 
fin “ENLARGER 


WIRELI 


UNIVERSAL 


WorLD NUARY, 1956 


ELECTRONICS — 


Whether new or used, all equipment is guaranteed to be in perfect condition 


BRITISH TEST EQUIPMENT 


£15. Avo roller pane 
ters, £25 

Beam O 
Browning |! 

M.1.T., £16 


Ph 390G; 


laylor TV V 


M 


RECEIVERS FOR AMATEURS 


Hallicrafters K71 £9 
S20K, £28 £25 
National NC 173, 
and ma 

from 2% 

Pr 

L80 hee 

Edd 


CR 10 


£100 


£0 


VHF-UHF RECEIVERS-KLYSTRONS-MAGNETRONS 


Receivers’ Type AN/APR4 


Klystrons 
Magnetrons 
Cell 124 


* TS 45/AP Radar Test 


(Part 


USA MICROWAVE TEST GEAR 


No technical manuals for sale. 
rs3 ‘ ow fre 


I 


Please write for prices 
quency TS10. APNI Test set 
AP.X il generator. TS14. S band signal generator 
Radar TS36. X band px rsé2. 
rs69 300-100 Mc/s. frequency TS8i27, 
- yuer T8226, 300-1,000 Mc/s power meter 
Frequet Bendix BC1277 S band signal 
TS45/AP alg 1-222A. 8-15 Mc/s 
gnal generat unal erator. TS89. 
rs47 Od rsi74 
BC221 , . 80-1,000 Me 
GENERAL RADIO 804B 20~- HK A 


yuipment may be pected by app 


ICM 
rsi3 
834. 
X band 
400-700 
BC221. 
generator 
150-230 Mc/s 
Pulse voltage 


meter 


wer meter 


meter 


livider 
V.H.I ersion of 


signal generator, £70. 


Ointment 


32-A 


and «Field Strength Meter type 


G ator 100 kc/s-20 M , £75 


Boonton 


% USA. FREQUENCY METERS 


BC22I 


125 k M omplete with 
Available 


TYPE 


alibration charts 


from stock 


CONDITION PERFECT. 


MANUALS 
RECEIVERS AR&88D-LF, AR77I 


CR 106 S20R, SX24, SX28, B2 


R107, 
rX/RX 


Marconi 
HROs, et 


AUDIO EQUIPMENT 


Mk. Il, £42 Rogers £26 


Unit 
of AN/APM-3A) 


Electrical Characteristics 


Range &,70 


22 & 27 USLE STREET. LEICESTER <0. 


OPEN ALL DAY SATURDAY 


M Dial 
i R.I 


ttenuator 


Telephone 
1d 8410 (Day) 
(Night) 


LONDON, W.C.2 


H. WHITAKER G3SJ., 
COURT ROAD, NEWTON FERRERS, SOUTH DEVON 


Phone: NEWTON FERRERS 320 (A.R.B. APPROVED 


SPECIAL OFFER 


KAYE’S for RELAYS 
B.P.0. 3000 and 600 type to your specification 


( isupt 00.000 ohms. Tre ~d 

ils up to 100,00 m ropical Baked Contact Blanks 

supplied to order 
7 


Key switches 
and Telephone 
Equipment 


Plo 
KAYE ELECTRICAL MANUFACTURING CO. 


Havelock Works, Havelock Place, Harrow, Middlesex. 
HARrow 1432 


or Vacuum Impregnated Component 


parts and/or coils ipplied 


Pr ytotype relays made 


separately 
if required. 


Piease may we have your enquiries NOW 


Werle Not Nowe Not Not ott Noon 


1956 WIRELESS WorLp 


CONSTRUCTORS =]. | assembl ed 
Bele af 
for £4.0/-’- 


'! IT ONLY NEEDS 
CONNECTING UP ! ! Plus £1/10/- carriage and insurance 


H.P. Terms are shown below £1 is refunded when packing case i 
returned to us 
H.P. terms. Deposit £11 and 12 monthly payments of £2/18/8 
We are completely satisfied that this Tape Recorder, although supplied at a genuinely low 
price, provides absolute Fidelity Recordings and, in addition to being completely dependable, 
has a performance at least equal to recorders marketed at a far higher price The actual 
assembly of the Tape Recorder is extremely simple and only involves a few connections 
The Truvox Tape Deck and the Quality Amplifier are supplied tested and ready for use, and 
all that is required to complete the Recorder is to connect the two together (a connection 
chart is supplied for this purpose) and secure them by the screws provided into the Attache 
Case. The items illustrated and described below form the complete equipment 


> 
SEND S.A.E. FOR DESCRIPTIVE LEAPLET ; 


POPP PBB BPP PP PAA LALA 


( 


THE NEW TRUVOX MODEL TRIU TAPE 

DECK. 3 Shaded-Pole motors. Drop-in Tape Load 

ing Push Button Control Separate Push Button 

Brake. Fast forward and fast reverse. Silent drive 

eliminating Wow and Flutter Half Track working 

and 2 speeds, 3fin. and 7}in. per sec. Positive Azi @ WILL PROVIDE 2 HOURS’ PLAY 
+ muth Adjustment Overall] size only 14} 12]}in ING AT 3}in or 1 hour at 7iin r 


MODEL T.R.1./F. QUALITY AMPLIFIER per second 


amplifier has been expressly designed to meet 
requirements of enthusiasts for fidelity repro 
' und in particular to CORRECTLY 
the above TRUVOX DECK It is sup 
mplete with a matched Elliptical 3 ohm 
Speaker, it incorporates an efficient Tone 
arrangement and has a Magic Eye Level 

or (Operative on Record A Co-axial 
incorporated for MONITORING 

can also be used to feed an 

In addition it can be used as a 

[ Amplifier for high quality reproduc- 
vophone records direct from a Gram Unit 


GUARANTEED FOR 12 MONTHS (8.V.A. VALVES 90 DAYS)| 


— PRICE SUMMARY as 


( . . 
)WE WILL SUPPLY ALL FIVE UNITS LISTED ABOVE, i.c., THE COMPLETE -OS¢ . 1,200 ft. REEI 
)/BUT UNASSEMBLED RECORDER FOR £40)/-/-. H.P. Terms: De 


dr 


ol 

posit £10 and 12 ; NE SCOTCHEBOY 

payments of £2/15/- or in two parts as follows: — a. oe MAGNET ‘ 
CAS 


2 monthly RECORDING TAPE 


SASH 1 
PRICE DEPOSIT payments of 


\MPLIFIER WITH SPEAKER, PORTABLE ATTACHE CASE 


REEL OF TAPE £33 10 O £810 6 £2 64 This 


See note below re packing charge 


Mk. TR7U TAPE DECK, MODEL 


as may be judged from the illustrat 

above, is a neat, compact and attractively fin 

CASE AS ILLUSTRATED i £610 0 ished case, being covered with maroon rexine 

( S CRYSTAL MICROPHONE f . and having an ivory coloured speaker escutcheor 

NOTE: Pl {1 30'- to cover cost of packing, carriage and insurance. We will t contains concealed pockets to saccommodat« 
f the case is returned to us intact | 


f ) acking the Microphone, Mains 
‘EACH UNIT 1S AVAILABLE SEPARATELY AS FOLLOWS: 
) CASH 


refund 


ead and a spare 1,200ft 
reel of tape 
12 monthly 
: DEPOSIT payments of 
rRUVOX Mk. TR7U TAPE DECK 0 £ 


$17 0 £112 0 
LYON see TET TAPS EO a: STERN RADIO LTD 
SPEAKER £416 6 18 4 a 
0 


PORTABLE ATTACHE CASE 
ACOS CRYSTAL MIKE “33” 109 and 115 FLEET STREET, 
REEL. OF TAPE 1,200ft LONDON E.c 4 
Please it ide £1 when ordering (a) or (c) for packing charge, this whole amount will be ° on 
efunded if case is returned to us intact Phone: C&Neral 5612-3-4 


(——— ee 


LEB 


JANUARY, 1956 


—_ 7 


‘ poy 
af 
WE ARE NOW 
NG 


{ 


Ww innot show t n 
COMPLETE DETAII 
7 + poy er RS. By 
f Parts for 
c rete Unit 
@ A CHOICE OF 9 RECORD PLAYERS. 
CRIPTION PLAYERS. By COLLARO, GARRAR 
Replacement RADIO-RADIOGRAM CHASSIS. 
@ RADIO TUNING UNITS. FM and AM Models 
DULCI and the DENCO or JASON designs for the 
@ LOUDSPEAKERS. Full! dota « 
various GOODMANS Speakers and a selection of we 
@ LOUDSPEAKER SYSTEMS. Suggest 
@ PREFABRICATED CABINETS. 
CABINETS 
@ BAND I—BAND UI TV CONVERTERS. 


‘ yntents on the 
Ol 

Armstrong, Grood 
1» High Quality 8-10 


ell (Williams 
watt and a Hig 


THE CO? 


By Al 


“ AW 
t 


£466 In 


THE MODEL F3PP 


RADIO-RADIOGRAM CHASSIS 


.. £17170 
£5190 
£1110 


EXCEPTIONAL OFFER for 
CASH ONLY. this catest 8.8.2. MONARCH 3-8PEED 
AUTOCHANGER is offered for 


£719’6 “i 


(WORMAL PRICE £13.10.0) 


y 


I 


| HIGH QUALITY’ 
artd 


HIGH FIDELITY 
-EQUIOMENT 


| ‘ 
et 
oe 

AN ILLUSTRATION 


3-SPEED Al 


f the very popular W.B 


d arrangement 
NSOLI 


-.. AND OTHER INTERESTING (rents 


HERE ARE TWO EXCELLENT BARGAINS 
AT £12 19 S each 


WE ALSO HAVE IN STOCK THE MODEL B83 CHASSIS— ares £10 17 6. 


) semana 


| 


but we give a brief summary and some examples 
ond DESCRIP TION IS GIVEN OF EACH ITEM 
on), Leak, W.B., THE MULLARD Grampian), Stern’s 


h Fidelity 12-watt Amplifiers Pre-amplifier/Tone 


5-10 
having sepacat 
POCHANGERS 
D and B.S.R 
Only dependable and good quality 
By STERN’S, GOODSELL, 
HOME CONSTRUCTOR 
* STENTORIAN Speakers. The 
ll-known makes at REDUCED PRICI 
for the Hi-Fi’’ enthusiast 
CABINET and two types of BASS REFLEX SPEAKER 


VALRADIO 


NON-AUTOCHANGERS and TRANS 


chassis are stocked 


ARMSTRONG, CHAPMAN 


WHARFEDALE range 
S 


RIALITE, DULCI 


M A 


19/4 


€3/12/6. and ® month 
t . the M peara t basa 


i RIBED IN ¢ 


THE NEW 
ARMSTRONG FC48 


EBLE CONTRO 
RICK ASSEMBLED 
READY FOR Ust 
£8.88 
£1106 


WHY NOT MODERNISE ~~ 


YOUR OLD RADIOGRAM 


OR SET??? we suppty a NEW— 
RADIO CHASSIS AUTOCHANGER and 


SPEAKER (if required)—as a complete set of equip- 
ment at attractively reduced prices. 


= [rea nae 


eee eee 
When a 


ye 


i» postaw and parki 


STERN RADIO 


LTD. 


JANUARY, 1956 WIRELESS WorRLD 


Tigh jidel nity. sa uv rok ou ARR 
Reproduction SieBot cet ta aS 


STERN'S COMPLETE. KIT FOR ned 
HOME CnSTIOTORS eos os pin’ 
1] SIGN art toga | = i ae | me K £14 0 0 
GENERAL Nome USE ee I a ‘B17 0) 0 


4 COMPLETE Kit WLP. TERMS £4/5/0 Deposit and 12 months at @1/3/5. 
Hed 


| Pre 


The NEW “LEAK TL 10 AMPLIFIER ane 
Point One” PRE-AMPLIFIER 


I) a y * Amplifier has a maximum ow 
COMPLETELY BUILT Por ne in every re et 

P. Terms £2/10/0 Depos sr for precision ee 
tivo afar O tastidior Apes. rh re A 
operate tr many make 


i k-ng 
a) The COMPLETE AuPLiriER wird PRE 
AMPLIFIER: £28/7/0; or £7/2 ta 

months at £1/19, 


itpa eee BE Ae en ese b) The TL/10 MAIN AMPLIFIER ONLY : £17/17/0 
A COMPLETELY : ce) Thee POLY ONE” PRE. ‘Arun “Saur 
ASSEVBLED “HIGH- £10/10/0; Or £2/12/6 Deposit and 9 months at 
FIDELITY” PUSH- DULCI F.M. TUNER 
PULL AMPLIFIER . 
Supplied Complete with the HOME CONSTRUCTORS ! ! 
STERN'S DUAL CHANNEL YOU CAN BUILD THIS 
TONE CONTROL PRE- GENUINELY HIGH QUAL. | 
AMPLIFIER UNIT for only ITY RADIOGRAM For only 
£13/13/0 £33/10/0 | 
é, 2 FOR THIS AMOUNT WE WILL | 
t £3/8/0 SUP, @ the Model BaPr | 


“ram Chassis (liustrated 
” page is 


roduction up to an atput lew 
i orporating negati 
t Pick-ups end mat typ 

r provides for use of 


ee es . 


Rooke 


{ PARMEKO TRANSFORMERS 


STERN'S 

“COMPACT 5" . 

AMPLIFIERS 
EXPRESSLY DE- 
VELOPED FOR ash em 
HIGH QUALITY RE- re cs Al os ' i 
PRODUCTION OF! a 7 P eutee. as 
GRAM. RECORDS azo! tee: a sre Depowit @11/3/4 a1 The DENCO F.M. 
PARTICULARLY SUIT Ste . i nth wansen 
ABLE FOR Y : mu ’ FEEDER UNIT 
REPR ypucTioN- RANS- e ' —" — : 
MIjSIONS Two MODELS ARE AVAILABLE ; ation « 

The ** Compact 5-3 


rae 


4 


i od ur Leafiets 


The GOODSELL F.M.1. TUNER . The NEW W.B’ HIGH FIDELITY AMPLIFIER ha vane “ne ier bestas 


MODEL WB.12 


SS en sh alae 
SEND S.A.E. TODAY FOR OUR NEW LEAFLETS HP. TERMS Devon £8.68 s 


7 PAGES OF ILLUSTRATIONS $. ;-.0... 0. earrany 


SPECIFICATIONS OF THE DELIMINATOR 
VERY LATEST EQUIPMENT 


PPL aD PP ll Ml li Ml Ml Ml i Ml i Mi ti " 4764 
LN NLA NA A ALLL LIK A el r 


4 


Teese” 
rr 


109 » 115 FLEET ST. | === 


LONDON, E.0.4, Phone: CENTRAL 5812-3-4 
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PROOPS Bros. 1D. The Walk-atound Shop 


$C. 610 TUNING UNITS ANTENNA RELAY UNIT 
ll 6 I t [ 1d s ’ ‘ 


} } 


“Sy 
au he 
POWER PACK TYPI 
ag # ] t 4 | | 


input I 
mA selen rect V.S. 1h ‘ INFRA RED IMAGE 
sabilises 1 transforn CONVERTER 


and ndenset 12 6, ! 


caesium 
up (like a 
tube) when the electron 
the infra r trike it 
upplied in wooden 

ize 11 ) 


TYPE 1131L TRANSMITTERS. 
| transit ca \ for il 


BENDIX 
COMMUNICATIONS 
RECEIVER 


rype RA-10DB R.F. UNITS 


Mi Switched 
Valved 9/6 ea 


My Switched 
Valved 9/6 ea 


uperb 8-valve, 4-band 

iver covering 150-400 
r 100-1, 100 ke 2 
Mc ind 5-10 M«e 
Valve line-up: 6SK7 R/I 
6K8 Fie two 6SK7 I! 
implifiers, 6R7 
det. A.V.C and 
umplifier 6C5 B.F.O 
6K6 O.P., 6H6 sig. limiter 


Packing and postage 2/- each 


Usepaen” 


THROAT MICROPHONES Type TS30 
U.S. MANUFACTURE. Complete with elastic strap 


upply 26 v LD.< 
2 amps. to internal motor get to ircuit diagran 
and full details for conver to A mains supplied 
free with cach unit 


» 


New and boxed, 3/- each post paid 
£5.10.0. 


TYPE 62 INDICATORS 
Ideal for conversion | 


ocilloscop I.V unit 
etc. Containing V.C.R.97 
12 VR.91 (EF50), 2 VR.54 
(EB.34), 3 VR.92 (BEA. 5 
4 CV.118 Slow-motion 
dial, 13 Port ind scot 
useful component 

84 114 l8in. New in 
wooden packing cas 


£3.0.0. Carriag 


A SELECTION FROM OUR VALVE STOCKS 


PRICE TYPE PRICE TYPE PRICE 

G6G ie 6C4 12SJ7M 
L7M - 6C5 
.F7G is 6C#8 
OD3 

SG7M 1A3 
BI 1A5 


« 2 
7 955 


im>wKWSSABDRUWH 


D6G 2B7G 
F6M Pen 46 
A6G 6l 6G 


V6G 1U4G 
6X5G1 


R07 


4 


.6 GI 
70 C.M. UNIT. Brand New nsisting of pair of tun 809 
lines. 2 acorn valve holders, coar ind fine tuning, suitab i 
for mixer or oscillator unit. Siz ) in., 6/6 post 
paid 


RO6A 
FW 4/800 
12SH7M 


ahVNbNNh SC SUWHWUAN UUW 


! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Lead terminating at 2 pin plug PL.291. And Socket JJ-048 
| 
| 
| 
| 
| 
| 
| 
| 
| 
+ 
| 
| 
* 


| 
| 
| 
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All these fine offers are on display at > 
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PROOPS BROS. LTD 


Neon Tubes, 
type 120 v.. 
r mains, 


131 


The Walk-atound Shop 
2-METRES ! 


RECEIVER TYPE R1392 


Miniature bayonet 
striking | meg. in 
1/6 p.p 

SECTIONS. 12in 
ved for making up length 
in. diam. Copper plated 
3 per doz Post paid 


r t 


AERIAL 


,) 


Yaxley 1 


pol )-way, 


3- p.p 


ections 


FREQUENCY 
AIR TESTED 


95-150 Mc/s (2-3 METRES 
1S-VALVE SUPERHET 
Valve line-up: Ist and R.F. Amp. VR.136 
EF .54); Ist local oscillat 2 Oscil 
lator Multipliers VR.1% Amp 
VR.53 (EF.39); A.G.C. 6Q7 615; Muting 
VR.92 (EA50); Noise Limiter EA.50); B.F.O 
De Mod 6Q7 
Slow motion Tuning over 95-150 Mc/s or can be Crystal controlled 
Power supply required: 240-250 volts at 80 mA 6.3 volts at 4 amps. Siz 
10in. Standard Rack Mounting. PRICE £6.19.6. Complete with valve 
diagram. Packing and postage 17 10 


ype Switch, base mount- 
4-bank, 61n 


Wind Finding Attachments. 
For air speed indicator Com- 
prising tw mall counters, two 
i ype follower motors (ideal 
Direction Indicator 
motors l4in. long lin 
way terminal block and 
yaxley-type switch. 

in metal outer 
with plastic 360 


Ourput 


VR.92 6]7; Mixer VR.136 


Ar 


Antenna 

Ss if ind reurt 

lia. ¢ 6 returnable on packing ca 
rami 


Housed 


fitted 


| 
: 
| 
| 
| 
| 
| 
| 


RECEIVER TYPE R1132 
FREQUENCY Me's. 


and 
86 


case 
dial 


each pp 
icnl p.f 


100-126 11-VALVE 


Electro Magnetic Microphones 
with switch and plug R.A.F. Type 
48. new and boxed, 2/- each p.p. 


Mixer Unit Type 13. Ideal for 


SUPERHET. 

Valve line-up: R.F. Am 
Frequency changer VR.65 
VR.66 


3 


P.61); Stabilizer VS.70 


plifier VR.65 (SP.61 
SP.61); Local Oscillator 
7455 


oscilloscope, comprising 19 valves 
and Cathode Ray tube V.C.R. 
139A. Complete Mains 50-cycle 
power upply giving E.H.T., 
H.T. and L.T. Size 10 « 8 © 18}in 
Circuit diagram supplied free 
with each unit. Good condition. 
£4, plus 10/- p.p 


Hand Generator. 
ransmitter 28V, 
s00V 40 mA. output 
iweful reduction 
trong 
Can be 
grinder 
Csenerator can 
motor 


I.F. Amplifiers VR.53 
EF.39); Detector VR.54 (EB.34); 
VR.57 (EK.32); Output VR.67 (6J5 
Switchable A.G.C. and A.V.« Variable 

Circuit diagrams with units. Easily converted to cover Wrotham Band. 

to wiring required. Conversion Slugs and instructions supplied free 

10in. Standard Rack Mounting 

PRICE £3.7.6. Packing and carriage 15/-. 10/- returnable on Packing Cas« 


EF.39); B.F.O 


A.F 


VR.53 
Amplifier 


B.F.O 
No alteration 
Size 19 10 


ex-Dinghy 
175A and 
Containing 
gearing, housed 
aluminium casting 
used for hand bench 
basis for megger, etc. 
be converted to 
1S/- p.p 
Alarm Bells, U.S. manufacture. 
24v. d.c., 3}in. dia. Stout alumin- 
ium casting. Boxed, new, 6/- p.p | 


ABSORPTION WAVEMETER 

Easily converted to 2 metres 
plated metal case 3) 4} 
brated 0-100 and 80V Neon 
190-210 Mc/s. New 

| 6/6 each post paid 


REFLECTOR in Bakelite case 
fitted with small bayonet cap holder 
Size 5in. in diameter by 3in. deep. 
2/6 post paid 


70 cm, 
Shin 
lube 


or In Copper 
with dial cali- 


Coverage approx 


in 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


main 


. . 
Make a miniature POCKET RADIO 
THE COMPLETE KIT OF PARTS 
includes a Type OL10 Hearing Aid (wit! 
Crystal microphone) in perfect working 
order with miniature earphone and moulded 
ear insert attached 


Incorporating high “ Q”’ tech- 
nique using the New Ferrite rod. 
Made possible by simple con- 
version of an ex-Govt. Hearing 
Aid. 


Technical Details. A Germanium 
Diode Detector circuit followed by 
the existing 3-valve Amplifier, giving 
adequate amplification throughout 
the medium wave band 
This conversion can 

out in approximately 

SEE and HEAR this Miniature 
POCKET RADIO demonstrated. 


NOTE: Orders and Enquiries to Dept. « W. Shop hours: 9 a.m. te 


PROOPS BROS. LTD. 


52 TOTTENHAM COURT ROAD LONDON 


ferrite rod, germanium 
circuit diagram and 
Price £2.6.0 (less ba 


components, 
instructions 
post paid 


COMPONENTS SOLD SEPAR 
ATELY. 


Deaf Aid Unit with earpiece 

Plastic Far Mould 

Ferrite Rod 

Conversion Components 
Batteries 1.5v. LI Type D.18 

3) minutes 0 v. HLT. (Type B.119) 

NOTE; As the crystal microphone is not 

used in the Pocket Radio, it can, if desired 

be used as 4 general microphone and it does 

not require 


£1 15 
2 


5 
4 
be carried 


4 


a matching transformer 


es Dintathis Mbit ee dtide OPEN ALL DAY SATURDAY 
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All for A.C. MAINS 200-250 v., 
Guaranteed 12 months 


50cce 


— 
R.S.C. BATTERY CHARGING EQUIPMENT. 


ASSEMBLED CHARGERS BATTERY CHARGER KITS 
i9 (Consi 
former 
5 
- Rectifier, 


38 a. 


(srommets 
56 


ASSEMBLED 
CHARGER 


»>v. lamp 
or i2¥v. 
, 


Assembled 6 v. 
or 12 v. 4amps. 


Fitted Ammeter and 
variable charge sel 
lector. Also selector 
plug for 6 v. or 12 
v. charging. Fused 
output Well ven- 
tilated steel case 
with crackle finish 


Ready for 69 6 


use 


| amp 
6v. or l2 ¥v 
2 amps. 


Pitts 


amps. 
or 12 v. 2 amps. 
or 12 v.4 amps, 


nimeter 0 ready for 


ase 


panels and 


v 

v 
>¥ 

‘ 


i Ar use. Carr | amp 
€; ye 6 or 12 v. 10 amps 
Gp Viel Amy r and ari 
ey - Fitted fu 
on” cee terminals Well 
enamelled ste 


hammer rep ~ £6- 19- 6 


Ready for ~ : Peedi Weight BPP 
45 9 O.D. 1 
SELENIUM RECTIFIERS HEAVY 


H.1 H.W All 2 v input 12 
‘ empk 


200/2 


J amps. 
4 amps. 


( H/ oe R 


4 he 
at 


12 


6v.orl2¥ 


SATTERY 


EX 


GOVT. MAINS DUTY BATTERY CHARGER 
KIT 
for Garage or firm 
vehicles. Mains input 
Outputs 15 amp 
Mains Trans Metal Rex 
Meters, 4 Fuses, 4 Terminals 


j Only 9 gms., carr. 15 


x) amp Suitabl: 
ying a number of 
0 50 « 
Consists of 
tifiers, 2 


Types Iype 
how On 


12 cs 12 
PW 

6/12 ¥ 
6/12 
6/12 ¥ 
6/12 
6/12 


twice 
> 


Rheostats and circuit 


7x 
450 mA 
250 mA 
50 mA 
)mA 
ER | 00 mA 
MANUFACTURERS SURPLUS 50 mA... 
rRANSFORMERS rt 

1 upright. Primar 
425-0-425 150 m.a 

35/9. Clamped typ 

i. 9/9, post 


GOVT. 
OH 
+H. 
1OH 

6-10 H., 1 
10 H., 

OH. 1 


ype | amp 


SPECIAL 
ariables 


SMOOTHING 
50 ohms 
0 ohms 

) ohms 

50 ohms 

200 ohms, 
100 ohms 
2 ohms 

OFFERS. 

0005 mfd., 4/9. 


CHOKES 


NN YaAoetea 
oe ee 


co Spyonee c ABLE 


Dwi f feeder 


lid 4 alised 


alised 


Tropic 
Tropic 


SU VE KR MIC 
», UU, 3 


400 


A CONDENSERS 
100 1 
“470 


0 pfd 


shr 


530 00 


Small 


8-8 mfd 


gang 
450 ¥ 
1/6 ca 


midget of six 


DIAL BULBS, M.I 

] 69 
ELECTROLYTICS 
NOT 


rubular Types 


Electrolytics 


RSC. BATTERY TO MAINS CONVERSION UNITS 


pe BM2 


Size 


~ 


Supplies 120 \ 
40 m.a 


ind 60 
0.4 
Thereby 
placing 
teries and 


a. to 


1 amp, fully 
completely 
H.T. 


v. 


both 


an 


x 
90 ¥ 


d2 


y smoothed 


> 


re- 
bat- 


accu- 


tedto 
supply 200-250 
. A x ( NT ABLE FOR 
\ _ ¥ ALI BATTERY RECEI 
ERS normally sing 2 
mulator 


mulators. When conn 


Suitable 
battery portable 


all 


receivers 


tilable for 


mains 
90 


requiring 1.4 and 


v 


R.S.C. TRANSFORMERS | 


FULLY GUARANTEED, INTERLEAVED AND IMPREGNATED 

MAINS rR ANSFORMI RS FILAMENT TRANSFORMERS 
VP Pp 50 0 

FU LLY SHROU DED U PRIGHT MOUNTING 


umari 200 


VOLt 
valu 


ME CONTROLS 


- 19 0 
IBRATORS 

neh 6 

, rR ANSFORMERS 

1) 
11 9; 0-9-15 da 
19/9, 0-9-1 5v. 6a 

TR ANSFORME RS 
40 mA 


CHARGER 
EX GOVT H CONDENSERS \ wit nn 
; | 4 

ta., 18/9. 0-9-1 
ELIMINATOR 
P uric 0-25 
mA.. 6.3 ta 
nA., 5-0-5 l 


mA 0-¢ 


EX GOVT. Mil BLOCK PAPER P ) 1001 ‘ 
CONDENSERS 4 7 , l 

mid : OUTPUT 
1 mid M 


timid 


6 


‘ 
0 mA 
wing: meant oy oy RS 
iget Battery de 66:1 for 35A, et 


1 Oo 
EX GOVT. VALVES 
EBM SPo6l 111 ’ 
UNITS 
n 9 6 


"TROD my 


E x GOV , 96 

TOP SHROUDED DROP TmROUGE TYP E 

0-0 Ov a. 136 ° 

260 v 16 rf « y wound 


18)‘ 


3 ohms 


6V6 to 30) 


Or 
60-0 


a 1% 0 match 6V6 t 
CONTRO! 


water 


PANEI 
Yaxil A t + 


he ' plug ul ' > t ) >’ 23 


Watts 
T66. et 


sectio y 
to 3 or | 


K 


swit 
ae 20 Watt high-quality 
1, 6L.6, K T66, etc..to 3or 1 
type exact t« 
SMOOTHING CHOKES 

H., 100 ohms 


OIL FILLED BLOCK 
‘ CONDI NSI RS 
i ! (n 


5/9 eact 


section 


x’ illiamsor spec 


490-0 
E.H.1 
Himmuites u eT 4 arts « r 
arr. 6 fi 


PLESSEY SINGLE ¢- SPEED AUTO 
CHANGERS wit! ta urd 
records. Very 
Only £5/19/6, « 


0 v. 150 
rR _— OR MI RS, 
\ 0-2 1.1 


+ VCROT, VCR 


hms 


ohms 


mA., 10 H., 400 ob 


uns 


1956 WireLess Wo 
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R.S.C. AG ULTRA LINEAR 


WE ARE PROUD TO INTRODUCE 


30 WATT AMPLIFIER 


Type 807 output valves are used with High 


OUR NEW 1956 DESIGN. A high Fidelity 
~ h -P ull Unit employing six valves. Tone 
l "Pre amp stages are incorporated 
ty is extremely high. Only 30 milli 
unimum input is required for full 
output THIS ENSURES THE SUIT- 
ABILI ry OF ANY TYPE OR MAKE OF 
MICROPHONE OR PICK-UP. Separate 
Bass Treble controls give both “* lift ” and 
ut” with ample tone correction for lon 
playing records AN OUTPUT SOCKE 
WITH PLUG §' INCLUDED 
SUPPLY OF 300 v. 20 m.a. and 6.3 v. 1.5 a. 
FOR A RADIO FEEDER UNIT. 


Price in kit form with easy-to- 9 GNS. 
follow wiring diagrams. Only Carr. 10/- 
uarantee, 


Or Factory built with 12 months 
50/- extra. H.P. -MBLED 
monthly 


Quality Sectionally would output trans 
former specially designed for Ultra Linear 
epemen Total neyative feedback of 17 
D.B. in six loo is used CERTIFIED 
A ey cE FIGURES ARE 
UAL TO MOST EXPENSIVE UNITS 

A AILABLE. Frequency response 
3 D.B. 30-20,000 c/cs., 12 D.B. * lift” at 
50 c/es., 12 D.B. “lift” at 12,000 c/cs. Hum 
. and noise 70 D.B. down Good quality 
a reliable components used. Chassis finish blue 
p crackle. Overall size 12 x 9 x 9in. approx 
<4 Power consumption 150 watts Por A.‘ 
a ; mains 200-230-250 v. 50 s cs. Ourcputs for 3 
s : and 15 ohm speakers UALLY SvUIT- 
a E CON OISSEUR OR 
P FOR LARGE HALLS, CLUBS, or OUT- 
SIDE FUNCTIONS. IDEAL FOR USE 
WITH MUSICAL INSTRUMENTS SUCH 
AS STRING BASS, ELECTRONIC 
ORGAN, GUITAR, etc. FOR DANCE 

BANDS, GARRISON THEATRES, etc., etc. 

an be simultaneously applied for mixing purposes We can supply Microphones, Speakers, Rotary Converters, 
keen cash prices or on H.P. terms with amplifiers 


EXPORT ENQUIRIES INVITED 


RSC. TAl HIGH QUALITY TAPE DECK AMPLIFIER FOR ALL DECKS | RS.C. AS 10 WATT “PUSH-PULL” HIGH FIDELITY 

WITH HIGH IMPEDARCE RECORD/PLAYBACK AND ERASE HEAD6.— AMPLIFL 

Sach as Lane, Truveo 

12-7-Sin Overall size | 

Output for standard 2 

ding. Magic E 

amplifier. Can be use 

Negative 


6-11,000 
Ready for use 


10 GQNS. Carr. 7/6 


of heads is as ed 
AT OVER TWh Bb 


om 


volts n 


and 


TERMS ON ASS 

UNITS; DEPOSIT 28/- and 12 
payments of 21/-, If required an extra 
input with associated vol. control can be 

rovided so that two separate inputs such as ‘‘ mike " and gram., etc., 


Extra cost for etc. at 


ami Collaro S-epeed transeriptor chassis 
For 2 0 ¥ A‘ 
Only 15 


Fize 


7-6}in 0 2 cles maine | with Self-Contained Preamplifier and Tone Contro! 


volte | 
licator. Pr 
put o 


“im speaker om 
¢ recording level in 
r with 


ies gram, amy 


feedback equalisation Linear 


PRRPORMARCS is COMPAR ARLE WITH UNITS 


THE COST. LEAFLET 64 


H.M.V. LONG PLAYING 
PLETE WITH CRYSTAL 


RECORD TURNTABLE COM- 
PICK-UP (SAPPHIRE STYLUS 
BRAND NEW, CARTONED. Or 

‘ (arr (for 200 


: BRAND NEW 8.6K. | 
i MONARCH 3-SPEED MIXER 
4 y) AUTO-CHANGERS Witt 

tal = pick-u and dus 
sapphire ot for] 


Ay 
' ~ 
£3,196 alt mv 

4 vi int 


MICROPHONES. li 


50 
£6 19:6 


GOLDRING MAGNETIC PICK-UPS 
“ 1 ‘ gh 


23/9 


4-56 WATT HIGH GAIN AMPLIFIER COLLARO HIGH FIDELITY MAGNETIC PICK-UPS 
TYPE AS Low impedance wi etching tra . , 


a it with variable 
. a fal 
ted pick 


UNIT 


¥ MASSES INTEROCOMM " 
to4 . 


Talk Ba 


COMPLETE Kit o 


THE SKY FOUR T.RF. RECEIVER 2: 


FOUR-STAGE RADIO FEEDER UNIT 


HW FIDELITY 


go ofa Hit 
nF. Unite 


DEFIANT RECORD PLAYING aT COMP are 
. WITH MAGNETIC PICK-UP piat rede 
Radic Supply - (LEEDS) LTO. AiR eat aera ata 


32 THE CALLS. —— LEEDS, 2. 


Terms C.W.O. or C.0.D. No C.0.D. under £1 Postage |- extra under 10-, 16 extra |) 4 enalitn entak 
under €2, 26 extra under £3. Full Price List 6d. Trade List 5d ier ganemmnaeed Gnd aint 
Open to Callers: 9am to 5.30 p.m. Saturday until | p.m. 


i plier me HIGH FIDELITY P M SPRAKERS 
i him r obi) speech Where 
rate 


w price le required, we 


with an emasing perlormance 


134 WIRELESS 
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Another Amazing Offer! 


An excepuonally favourab] 


at at prox, two-tl 


pur na 


COMMUNICATIONS RECEIVER B28, 
(MARCONI! CRI100). 


PRICE — ONLY £21]. 


Plus f urriage €}. 


uperb communications receivers enables us to offer them 


BRIEF SPECIFICATION 
Mixer, separat Loc il Osc.. 
t A.F., Output, B.F.Os« 


perates from 


M« 5,000 to 10 metres 
mall gap between 420 and 500 


reare: ve with 2 logging scales gives 
ent scale length of 18 feet for each range 
front panel for headphones, terminals 
} ohms speaker or 600 ohms line. 
12}in. x 164in. deep. Weight 83ibs. nett 
ily checked and in beautiful condition 


demonstrated 


CHARLES BRITAIN (Radio) Ld. 


11 UPPER SAINT MARTIN'S LANE 
LONDON, W.C.2. TEMple Bar 0545 


One Minute from Leicester Sq. Station (up Cranbourn St.) 


9-6 p.m. (9-1 pun Tr fay) Ope Jay Satur Say 


T/V TECHNOLOGY 


7 
© RADIO ENGINEERING 
® ELECTRONICS 

© RADIO SERVICING 


There's a big future in T V and Radio. Act now! In 


crease your knowledge Back up experience with a 
sound theoretical background. 1.C.S. offer courses of 


instruction in 


TV TECHNOLOGY @ ADVANCED SHORT-WAVE 
RADIO @ RADIO ENGINEERING @ RADIO SERVICE 
ENGINEERING ss INDUSTRIAL ELECTRONICS 
ELECTRONIC ENGINEERING a FREQUENCY 
MODULATION @ RADAR 
will also " for the f wing examir ‘ 
B.1.R.6.; P.M.G. Certificate for Wireless Operators; 
Radio Servicing Certificate (A.T.E.8.); C. & G. Tele 
communications, etc et 
DON'T DELA SEND COUPON TODAY 
tive booklet, sta zg wi t t exa tion inte 
all ks eeded txa sde 
Reduced terms for H.M. Forces 
Dept. 2230, 1.C.S., 71 Kingsway, W.C.2 
INTERNATIONAL 
Dept. 223D, International Buildings, Kingsway, London 
w.c.2 


BELCLERE 


MINIATURE 


INPUT, OUTPUT 
AND INTERSTAGE 


TRANSFORMERS 


ture of coupling transformers to 
oct 


customers 

ire describing the range of transformers 
gladly be sent on request 

Ss a standard input transformer type E size lin. x 

ra available with varnish dip finish, encapsulated block 

metal screening car 


k deliver owt ' maximum eff y 


JOHN BELL & CROYDEN, I!7 HIGH STREET, OXFORD 
Telep! e: 47072 e Cables: Belclere, Oxford 


TESTOSCOPE MAINS 
TESTER 


For high and low ~ 

voltage testing. Standard . 

Model: range 100/850 volts A.C 

or D.C. Dual Model. range 130 and 100859 
volts A.C. or D.C. 


1956 


WIRELESS 


WorLD 135 


Best Buy at Britain's 


AMERICAN H.R. PHONES 


Complete 


w ew and boxed 


AMERICAN MC PHONES. 


earmuffs and 
*| 


Super 
extension 
new and boxed, 176 
HOUR METERS or with 
f will run 
d ew and boxed 
35 
BLOCK PAPER CAPACITORS 
' tg ize 4 x 2hin 
4 boxed TWO for 
STRIP TYPE 373. 9.72 Mcs 
F. amps EB9! Det AG.C 
EFS! Limiter 


h Price 


ew a 
LF 
and 
nig 
is | 
RSVER RI132A co 
ng 
€ th |) valves and circun 
Require 
owing ¢ 
ly available for 


new condition 


we supply Regret 


j these are or 

: F 65 

R.F. UNITS 

BOXED. RF24 
50 M 17/6 


REIT é 


ALL BRAND NEW and 
20-30 Mc/s, 126. RF25 

RF26, 50-65 Mc's., 296 
326 


s 


| COMMUNICATIONS 
Riiss panes > NEW T con 
l4 ISSA, €11/19/6 RIISSB wit 
| on drive, €12/10/-. RIISSA 

nodels, as new, £9/19/6. Used 
47196 


vers 


RECEIVER 
MIN 


yw-tY 
piled 


FREE BOOK 
4 tested before despatc 
S.A.E details 


receivers 1/3 for 


supplied with 


strated for 
ks and or 
bookiet 

A.C. MAINS POWER PACKS AND 
OUTPUT STAGE. All our power packs 

eed for 6 months 

black metal case, 
less speaker 


art size 


6 price 
built-in Sin. speaker in 
size I34in. x Shin. x Thin 
an Bin. speaker in specially 
i] black crackle cabinet to 
size Ithin. x 10hin. x 6in 
>t Price £6/10 -. 
REDUCTION WHEN PUR 
ANY OF THE ABOVE POWER 
TH RECEIVER 


r 
) 


vv 


BRAND iti! 
by MARCONI 

Govt F range 
calibrated 5 


CRYSTAL CALIBRATORS 
INSTRUMENTS. Ex 
170-240 Mc/s. Directly 
Mc/s. crystal oscillator 
ained power pack for A.C. mains 
metal instrument case 
10in Complete with 
spare set 
BRAND 

CASE, a real SNIP at 


eq 


dia > 


srey 
x 
valves of 
ual 
TRANSIT 


R.C.A. 


MODEL Mi—ii220 


% Manufactured by Radio Corporation of America. 
* Brand new and unused. 
* Power output 12 watts at 5-7.5- 
* Vaive line up, 2 of 6L6, 4 of 6U7, 1 of 5U4 
% Tapped transformer for use on 190-250 volts A.C. 


* Grey crackled case, 

CIRCUIT 

SUPPLIED. 
(LESS VALVES 
ET OF VAL 


ONLY £9.19. 6° 


DU MONT OSCILLOSCOPES 
CRT, standard controls, 5% 
Operation A de luxe instrume 
laboratory use. Price €35 
Sylvania ‘scopes advertised 
ull available ac £30 
AVO “ALL DRY” 
NATOR- gove 
mains 200250 
100 mA. and 65 
metal rectifiers 
Bin. x Sin 
portable type sets 
New, cartons and 
despatch. Price 396 
HEAVY DUTY OTE Nene 
Wire-wound 
20 W 
type wire 


7 6 each 


AMPLIFIERS 


cycle ma J 


nt suitable 
A few 


previously 


for ly 


as 


BATTERY ELimi 
‘ A 


ronment surp 


volts, outp 
volts at 10 f 
and VS70 


Suitable for all pers 
full 


x Shin 
nstruc 


ions suPP 


in tested prior 


all 


on porce! jain for € 
1,200 ohms, 66 each, Colver 
5.000 ohms, iin. dia 


diam 


wound 


x'TALS 
465 ke’s $.T.C. 200 kes. American G.E 
bin. pins, brand new and boxed at 10 
1,000 kes. fin British 
00! at 19-6 eact 


ERIE HI-K CERAMICONS 1,000 
4 B.A. chassis meg Particularly suitable 
V.H.F. decoupling, etc. Price 10/6 dozen 
As above, but with wire ends, 66 doren 
EX-ADMIRALTY. Primary 250 ¥ 50 cs 
secondary 5-0-5 v. 5-0-5 v., and 5-0-5 v., all 
at 5 amps., each winding This means, in 
effect that you can have 5, 10, 15, 20, 25 
30 v. at 5 amps. or other possible combina 


- eact 


pins standard 


15-6001) 


id 
f 


for 


size 17 11 9in. 


AS 
VES 


SHIPPED 
NEW 


BY MAKERS) 
BOXED, 596 


RANGE TYPE 
0) Micr DO. M 


M 


0) Army 
0-0-90 Amy 
) Amy 
Volt 
00 Volt 
yO Volt 


6-0 


METER BARGAINS 


tions. Size 4jin. x 4h:n. x Gin. high. Weighe 
12Ib BRAND NEW A useful 
transformer at only 396 


EX-ADMIRALTY. Primary 230 v. 50 cs 
Secondary 620.550-375-0.375-550-620 v. (620 v 
at 200 mA., 550 v. at 250 mA.) 
windings at 5 v. 3 amps. each 
278 vA. Upright meg., weight 24lb 
NEW, 39/6 


HEAVY DUTY L.T. TRANSFORMERS 
Standard tapped primary Type A, 30 ¥ 
36 amp. or Type B, 50 v. I6 amp. Size 6in. x 
Sjin. x Bin. high Weight 24ib BRAND 
NEW, not ex-Gove. Suitable for soil heating 
rectifiers, chargers, etc special ss 
each 

TYPE C, ported, oi! filled, 230 v 
0-70-75-80 v. 4 amps Size Shin. x 4hin. x 


very 


SIZE 


Two rectifier 
Total rating 
BRAND 


POMAIPB~1OO-15 


offer 


50 cis Pri 


@.@2'oa' sescses 


—r 
OF@ 


METER RECTIFIERS 
5 mA 
E.M.1 Output 


brand new 


Meter, 


Salford Instruments, 


6tin. high. We 1916 BRAND NEW, 39/6 
SELENIUM BRIDGE RECTIFIERS 
Funnel cooled A.C. input 45 R.M.S 
D.C. output 30 v. 10 amps. Can be used 
with transformer B above 47/6 each. 24 v 


| mA 
469; 
All 


salford 
2 mA 
are full 


Instruments, 
$.T.< 


wave 


86; 
as used in 
bridge and 


v 


56. 


POWER 


Enclosed in grey steel case 


chrome handles. For 


Output 600 veits 200 mA 
working paper condensers and extra heavy duty choke 


Also 6.3 vole 3 amps 


SU4G rectifier and indicator 
THIS IS A REAL 


and in transit case 


4 amp. Bridge, 25/- each 

HEAVY DUTY SLIDER RESISTORS 
250 watts. Rated to carry 25 amps. 4 ohms 
resistance. For charging boards Worm 
drive. On metal stand Pin. x 4in high 
BRAND NEW, 7/6 each 

HEAVY DUTY FIXED RESISTORS, 
150 watts. Rated to carry 12 amps. | ohm 


UNIT 247 
size lin, x 9jin. x 7hin., with 
230 volts 50 cycles mains operation 
oothed by 1,000 volt on 


x Gin 


fully sm 


A complete power unit, including 


light for only 49/6. New 
SNIP 


HIGH VOLTAGE POWER PACKS, 
115 voles A.C 


Brand new complete with owo 16/6 valves 


new. input 


e. H.T TRANSFORMERS For VCR97 
t. Output 2,500v.,4v.2a 

Fully guaranteed at 35 - 

SPECIAL SURPLUS SNIP 
2 kV. R.M.S. output 
size 2iin. x Jin 
ONLY 15)- 


acia 

tage 
input 
rectified) x 


ght meg plus 


double choke 


20in. wide x I4in. We 
ideal for marine use 


MARCONI! SIGNAL 


Brand new with spares, 


as 


MOVING COTL 
METERS y famous 
BRAND NEW 


ake 


As above 
rated scale 
Price 


and paper smoothing 


TR-50-XM TRANSMITTER—RECEIVERS 


Separate Tx and Rx fitted in one 


Super job 


resistance, Bhin. x Jin. x 2}in. high. BRAND 
NEW, 4/6 each 

U.S.A. CHOKES. Collins potted type 
Resistance 160 ohms. 8 Henry, 100 m/amp 
Bléeach. H.R.O. chokes, 17 Henry, 80 m/amp 
86 each S.T.C. potted swinging chokes 
approx. 5 Henry at 300 mjamp., 12/6 each 
TRANSFORMER BARGAINS Brand 
new ex-manufacturer's surplus drop through 
Primary 200/250 voits 50 cps. Secondary 
310-0.310 v. 70 mA 3v 3a.4¥ 2a 
Can be used with either 4 v. of 6.3 v. rectifier 
Only 9/6 plus 1/6 post. A similar type trans 
325-0-325 100 mA., 63 4.44, 4¥ 
3a. can be supplied to callers only at 12/6 
EX-GOVT. Pri. 230 v. 50 «c/s 330-0 
330 200 miamps., 4 3 ONLY 
5 - each 5 


CHARLES BRITAIN (Radio) Ltd. 


11 UPPER SAINT MARTIN'S LANE 
LONDON, W.C.2. TEMple Bar 0545 


One Minute from Leicester Sq. Station (up Cranbourn St.) 


ex-U.SA 
1,000 volts at 


Brand 
250 mA 
and | spare 1616 


output 


és5 
1.5to0 12 Me's 
size 22in. high x 
V.F.O. and 5 crystal positions 
price £45 
GENERATORS 


instructior 


cabinet 


130 Ib 


Type TF390G. 


manual and charts. Price 


a 


PLEASE ADD POSTAGE OR 
CARRIAGE ON ALL ITEMS 
HOURS OF BUSINESS 


9an Th 
all day Saturday 


former 


Sec 


6on ursday | p.m. Open . v amps 


Cte 


ss WorLD JANUARY, 1956 


LD) SHAVLOS3 corner Horn 


THE REPRODUCER FOR | YOUR | HIGH FIDELITY SYSTEM 


Designed primarily to house the exceptional Goodmans Axiom 102 loud 
speaker, the Junior Corner Horn provides a standard of performance far 
superior to that suggested by its modest price. Horn loading ensures excel 
lent bass response down to approximately 35 c.p.s., whilst virtually perfect 
treble diffusion gives that illusion of perspective so necessary for the realistic 
reproduction of orchestral music 


The general standard of construction and finish is of a very high order, finest 
quality selected veneers being used. The standard finish is African Walnut 
but any finish may be supplied to order with very little delay. Especially 
attractive finishes include Natural Figured Oak and Sapele Mahogany. Louvred 
side panels are available as an optional extra, and whilst they do not contribute 
to performance, they do enhance the appearance of the cabinet considerably 


Demonstrations may be had at a number of Specialist Dealers in London or 
at our Greenwich Showrooms 


PRICES: Cabinet, less speaker and side panels, £18/17/6 (carriage extra) 
(Special finishes plus 5 per cent.) Louvred side panels £3 per pair. Goodmans 
Axiom 102, £10/7/8 incl. Wharfedale Super 8 AL £6/5/11 inc! 


IIlustrated literature post free on request Trade enquiries invited 


ROGERS DEVELOPMENTS ctecrronics) LTD 


RODEVCO HOUSE 116 BLACKHEATH ROAD - GREENWICH, S.E.10 - Telephone TiDeway 1723 


INTRODUCING TH} A Sound Engineering Job! 


ito MINOR wi |: . 


HIGH FIDELITY AMPLIFIER: : Heavy Duty Magnetic Recorder 


Now with provision for radio, : Prices from £363 complete 
especially FM! : Used by every major British Film 

Wisk, uewniélen for xedie the redsdensd 12 Studio, BBC, NPL, Admiralty, ete., ete. 
the eee el an er eee eee’ = | LEEVERS-RICH EQUIPMENT Ltd. 
78, Hampstead Rd., London, N.W.1. EUSton 1481 


expensive complete high fidelity system, ideal 


where cost of pace is the primary con 


ideration 


® 40 mA 


van 3 EX. NAVAL REA's. RES. 
te oy colepeshnegemngatey : RAF. AIR AND GROUND RADAR FITTERS 


® 3 record characteristi : Further applications cre now invited for employ- 

*® Simplified p.u. matehin : ment on DEVEL.».s?PMENT AND PROTO- 

* 17.55 DB NEB . rYPE TESTIN«: 5% RADAR AND GUIDED 

. WEAPON EQUILi MENT. There is plenty of 

PRICk COMPLETI fl | , scope for enthusiastic men with initiative and 

: ability Ihe work is interesting and working 

Mlustrated leaflet post free on request : conditions are good. The positions offered are 

: permanent and are covered by a contributory 

ROGERS DEVELOPMENTS ¢cvectronics) LTD. : pension scheme. Salary according to age and 
. experience 

116, BLACKHEATH ROAD, LONDON, $.E.10 . Applications should be made to the Personnel 

Tel. : TiDeway 1723 . Manager, The General Electric Co., Ltd., 

: Brown’s Lane, Allesley, Coventry. R.G/B. ref 


eee ESS TICS CTT eee eee ee 


See eeeeeeee 


JANUARY, 1956 WireLess WoriLp 
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“MUST HAVE” BARGAINS! 


BC.410 MODULATION TRANS- RUNNING HOUR METERS. for 

FORMERS. Brand new spares for this O checking running time of equipment up 

famous American Transmitter In COMMUNICATI NS RECEIVER R155 to 9,999 hours. Operates from normal 

Maker's Original Cases. ONLY €5 each bd reg ay ex-Bomber Sane wr. Rece: S r known the world 50 cycles mains. BRAND NEW IN 
ver to be supreme in its class overs 5 wave ranges MAKER’ NS. ONLY 

18.5-7.5 Mc's., 7.5-3.0 Mc's., |,500-600 ke s., 500-200 ke's., 200- BR's CARTO NLY S76 


CONSTANT VOLTAGE TRANS- A 
FORMERS. Manufactured by SOLA | 2>,X</3:: 274 is easily and simply adapted for normal mains use “ALL DRY” RECEIVER MAINS 


Full details being supplied 
of CHICAGO, U.S.A. Primary 90-125 v ‘ ’ UNIT. If your battery portable uses 
190.290 v. Secondery.11$ v. ereciealy BRAND NEW AND UNUSED IN MAKER'S TRANSIT midget 1.4 v. valves of the 154-IT4-IRS 


CASES. ONLY €11 196 
2 KVA. Can be adjusted for 50 or : 384 series, then this will save you 
cycles operation Primary and BRAND NEW BUT SHOP SOILED, £9/196, Used, excellent pounds in batteries. Oeclivers LT and 


condition, €5 19 6. 
dar re >mol " HT from normal mains. Manufact d 
py pgm may Aly ated; | A.C. MAINS POWER PACK OUTPUT STAGE, in black | by AVO'” for the Ministry 0! Supply 
n series. Fully guaranteed. ONLY a enabling = receiver —— eperenae eeeetone®, Fused on mains side, and ready to 
ote ad ~ ju plugging in, without any Moditication an be suppiiec k. § 5 vi BRAND 
€21 each, or £40 per pair as follows: WITH built-in 6fin. P.M. Speaker, €58i-, LESS | weW. crt ween 
speaker, £4 10 -. : 
RF UNITS TYPE 26 For use with DEDUCT 10. IF PURCHASING RECEIVER AND POWER TRANSMITTER RECEIVER TYPE 
the R.1355 or any receiver with 26.3 v PACK TOGETHER 19 MK. 2 
ib is the variable tuning unit Send S.A.E. for illustrated leaflet, or 1/3 for 14-page booklet used in tanks, armoured cars, etc,, ete 
ses 2 valves EF54 and | of EC52 which gives technical information, circuits, etc., and 1s supplied Ww : ¥ “ 
65 Be Olek: 2& enacsesh. Galas { : ave ranges 2.0-6.0 Mc's in two 
Phage pe he 2 and BRAND NEW ree with each receiver. All models aeria! tested before despatch switched bands Complete with all 
; — ives and 12 v. Power Unit on carrier 
IN MAKER'S CARTONS. ONLY 296 m9 
each COMMUNICATIONS RECEIVER RA-1B | !9,rsr-clas condivion, ONLY 196 
Just released by the Air Ministry, this is a superb 6 waveband 
PYE'' 45 MCS IF. STRIP. Ready American Receiver covering {50-315 kes. 315-690 ke's., ‘ 19 
made for London Vision Channel, this | 690-1800 ke's., 1.80-3.70 Mc's., 3.70-7.50 Mc's., 7,50-15.0 Mcis. | Garg men ey a nare of the TRI 
5-stare strip contains 6 valves EFSO and Takes in all important bands, incluaing Trawlers. Illuminated 
| EASO Supplied with circuit and vernier scale is most accurately calibrated, and slow motion full modification data being supplied 
details of very slight mods. required tuning is completely free from backlash. Incorporates AVC, Cc ; 
omplete with valves, 2 each EFI6 and 
BRAND NEW. ONLY 596 or less CW, and Sensitivity controls. Valves are 5 of 6K7G, | of EF39. and | h EK32 and €8C33 
valves 396 6L7G, | of 6R7G, and | of 6K6G (output). Case size 10in. x BRAND NE Ww ONLY 276. 
Jin, x I4in., finished in black crackle. Power requirements 
TRANSFORMERS. Manufactured to oo fat ees All receivers aerial tested before despatch. | MODEL MAKERS MOTOR. Rever 
our specification and fully guaranteed 4 sible poles. Only in. long and tjin 
Upright nounting, fully shrouded, diameter, with jin. long spindle. Will 


425 v.-0-42 cov 4a. | BAND Ill CRYSTAL CALIBRATORS | ouiy*wa* ® oe OS 


Manufactured by Marconi Instruments. Frequency range 170 
63 Sx 240 Mc's. Has directly calibrated dial and incorporates 5 Mc's 100-0-100 VOLTS METERS by ‘San 
crystal for accuracy of better chan .00! Internal power pack gamo Weston 2jin. circular, basic 
63 7. for normal A.C. mains operation. Completely self-contained movement being $00-0-500 microamps 
in grey metal case size |Sjin. x 10in. = 10in., and ready to A really first-class centre sero meter 
63 a, operate, with spare set of valves, and instruction manual for hundreds of uses. BRAND NEW 

In original maker's transit case BRAND NEW ONLY IN MAKER'S CARTONS. ONLY 1276 
63 3a £5 196. 


The famous mobile unit as 


this 6-valve unit makes an ideal basis for 
a mains operated Alil-wave Superhet 


POCKET VOLTMETERS. Nox Ex 
Govt. Read 0-15 v. and 0-300 v. A.C 
TRANSFORMERS, FILAMENT. or DC BRAND NEW AND UN 
63 v.24. 76,63 v.34., 106, METERS USED. ONLY 186. 


F.S.D SIZE AND TYPE PRICE | WALKIE TALKIE TYPE 18. Cover 
TRANSFORMERS, BHT Upright Ima, D.C ‘ Flush circular (scaled 6090 me s Complete with nse 
EHT for VCR97 10 Dc 52 microphone and headset, and trans 
* v0.2, i.) 6 m.s : circular (blank mitting and receiving units in metal case 
EHT 5500 v. 5. iain eh 1, Es In excellent condition ONLY 796 
mn / quar 
> ome ws ‘ p0g. | 200 m.a. thermo in. Proj. circular AVOMINOR CARRYING CASES 
itl nadia : _— thermo 2 oH circular Size Sin’ x Sin. x Qin, with long carry 
amp. thermo in. Flush square ing stra in high-quality teather with 
TRANSFORMER EHT Unrepeat 4amp. D.C 2iin. Flush circular jo teat hee flap Made for UNI 
able snip “’ 250 v. primary, secondary 20 amp. D.C 2in. Proj. circular VERSAL Avomuinor BRAND NEW 
2,000 v. R.M.S. (approx. 2,800 v. D.C.) 20 amp. A.C 2hin. Flush circular ONLY 76 
Size 23 x 24 x Jin. H + fin. for tag 40 amp. D.C Zin. Proj. circular 
panel. ONLY 15)-, 30-0-30 amp. D.C Car type moving iron CRYSTALS British Standard 2-pin 
50-0-50 amp. D.C lin. Flush square 500 ke's. 1S-. Miniature 200 ke’s. and 
TRANSFORMERS, EX-W.D. AND 15 volts A.C 2hin. Flush circular moving 465 kes. 10.- each 
ADMIRALTY, built to more than iron 
50 per cent safety factor with normal 20 volts A.C 3jin. Flush circular moving SPEAKERS. P.M. 6)hin. less trans 
A.C mains primaries Brand new iron 19/6; Bin., less trans., 166; 10in. with 
and unused, 330-0-330 v. 100 mA 300 volts A.C Ztin. Flush circular moving trans, 276 
4¥ iron 
tentuens 300 volts D.C Tih | ce Ee CHOKES, 10H 60 mA. 4-, 5H 
200 mA., 76, 20H, 120 mA., 106 


mountin 


= wVennnwnwwew 


L.T. HEAVY DUTY. Has 3 separate 


windings of 5 v.-0-5 at 5 amps., and MU-METAL SCREEN FOR VCR®? 
by using combinations will give various 100 MICROAMPS METERS TUBE, etc... ONLY 86. 
voltages at high current. ONLY 396, 
Zin. circular flush mounting Wicely calibrated scale of CABLE CLEARANCE OFFER of 
15 divisions marked “' yards which can be rewritten to 16/012 twin polythene. Weatherproot 
suit requirements. These movements are almost unobtain and suitable for outdoor use, 396 per 
able today and being BRAND NEW IN MAKER'S CARTONS 100 yard coil. $.A.E. for sample ule 
are a snip at ONLY 426, enquires invited 


Tat 196 TRANSMITTER SECTION, 

te with valves EL32 EFSO, 
r “V501 and all components. BRAND 
NEW. Price ONLY 126 


Cash with order please, and print name and address clearly 
PLEASE ADD POSTAGE OR CARRIAGE COSTS ON ALL ITEMS 


U.E.1. CORPORATION concen Wick moe renmnss rm 


(Open until | p.m. Saturdays. We are 2 mins. from High Holborn (Chancery Lane Scation) and 5 mins by bus from King’s Cross.) 


FLY 5 


SELENIUM RECTIFIERS L.T. AND H.T., K3 AND K8 SERIES 
46 ENT SERIES, RM J ‘ ry eler f ige 


z 


a d a 


Speedy delivery of Rectifiers to your own Specifications 


COMMUNICATION RECEIVER 


TYPE P.C.R2 Made 
P { fh 


ye led 1 waveband 49 metre 200-600 
800 2100 
sted bef ‘ 47 10 
ALSO P< R3 Asa ‘ 
> carriage POWER PACK "  - ‘ 
KRISS and R SA 4410 1/6 (see 


R.1I22A RECEIVERS 43176 
K.1155 RECEIVERS j 4 ed 
4610 : i¢ 
R.1155 and R 032A POWER PACK AND OUTPUT STAGE 
shed Bin. exte 
ake abine Read A 200-250 
arr /'6 
RECEIVER TYPE 109 
and I-85 Me 
y, 4476 " 
50 WATT pate tear > 
pul dard 200.2 
600 ohms h 


ontro 


EX-GOVT 


AMERICAN ESPEY 


MODEL 100 ALL-PURPOSE TEST 
METER. 7 y J 


6,000 v 20,000 and 1,000 of 


‘AVO 


and : 


METERS 

din, 1-0-1 Milli-ammeter, flush mounting 
iin. 100 arp. D.C., flush mor 
2Z\in, 300 v. A.C., lush mounting 
2Zjin, 75 amp. D.C. volt-meter 
2Zjin. Pocket volt-meter 

Zin SS" Meter 

Jiin. 0-200 volt-meter 


MODEL 40 
gca “ii 10 


inting 


WAVEMETER CLASS DOD 
3000 

4,000 3,000 | 

465 


LATEST ieee 6.5.R. MONARCH 


4715 10 
TELEPHONE CABLE 


Mi xXER-CHANGER 


| MILE rWin DON 8 «5 pe 


per 3 mile 
WESTON BATTERY OSCILLATOR MODEL £4692 TYPE 2 
16™ output apr . 
400 4519/6. PF A 


BATTERY CHARGERS 


a4 i76 76 


VITAVOX PRESSURE 
and £496 
AN APA ic ATHODE RAY INDIC ob at gg UNIT 


Cor Br be 1-6H6 1-666 


UNITS Hea 


1.2x 1-6X5 y © £496. «a 10 
AMERIC AN HIGH "FRE QUENC Y SIGNAL GENERATORS 
TYPE 112A, 110 v. A ange >™ and $0-230 M 


New and 1, €25 


R.C.A. AMPLIFIERS MODEL M!.-11220 ‘ valves 
put ' ¥ - 15-600 Vaive € p 
f erf 190-250 v 
48196 10 


ROTARY CONVERTERS ‘ 
ouu : W) watts ora 
DYNAMOTOR 

O75 a 17/6, ca 


“4176 


CARRIAGE APPLIES IN ENGLAND ONLY, 50 
ELSEWHERE 


LINES IN STOCK 


EXTRA 


MANY OTHER 
INVITED 


15 LITTLE NEWPORT ST., 


YOUR ENQUIRIES 
TRADE SUPPLIED 


LONDON, W.C.2. 


BE 


GERrard 6794 1453 


surplus ele 


JANUARY, 1956 


This Month's 


Bargains 


G2AK 


CRYSTAL HAND 

MICROPHONES 
In silver hammer case (as 
illustated) with polished grille, 
handie and feet of 

screened lead. 


four 


ONLY 21 Inland post paid 


MINIATURE a rd TRANSFORMERS 2 v. input 
t 360/310 v. 30 n s. or 70 mA. i.c.a.s. Only 44 x 2fir 
: Only 176 ook Post and packing |/6 


Power Unies | in black metal 

sockets For 200/260 v. 50 « 

st. ( put 200 250 v. 6 )mA. Fully smoothed and fused 

Also giv vy. Ja. Du nd 6.3 3a. A.C., fitted with 6X5 
) rectifier ‘so ea., carr 

LLLP 
STREAMLINED BUG KEYS by fam 
List over £4 


) THIS MONTH'S SPECIAL 


ase Wi ict put and 


ous maker 

Out price only 45 - 

MODULATION TRANSFORMERS. (Ex 522 Tx.) 
Téea. P&P. 


except where stated 


Brand new in 


gina : 


Useful to 


SW aud Very limited quantity 


arriage { { all orders over ¢@ Please 


je sma amount for rders under <1 


name and address All Mail Orders 


CHAS. H. YOUNG, G2AK 


Dept.‘ W' 102 HOLLOWAY HEAD, BIRMINGHAM |! 
MIDLAND 3254 


110 DALE END, BIRMINGHAM 4 


PI e ENTRAL 1635 


Please print your 


Phone 


L ABORAT ‘ORIE S 
USERS. 


rO OVERSEAS BUYERS, 
AND OTHER 


We invit U.S.A 


your enquiries for all types 


tronic equipment 


ALTHAM 
Hou Cc, 


lelephone 


RADIO COMPANY, 


Jerse Street, Manchester, 


7834/5/6 


Jersey 


Central 


stocks of Government surplus equipment 


in Europe 


hand rewinding ode! 721 panel is dr 
Drive 
ynetant tape Per ne wow and 
The motor is suit tor 100 


3, 


THE “ASPDEN” TAPE DECK 


MODEL No. 721 ‘assembied 
YOURS FOR 10/- DEP 
plus 5 P. & P. and 6 
monthly payments of 34.6 
CASH £9176 


MODEL No. 5621 (assembied 
7/- DEP. plus 5/- P. & P.6 
monthly payments of 31/6. 
peaem £8/17'6 


iah Impedance Record Replay heads 2,800 ohms at 
High Impedance Erase Head 10,000 ohms at 50 K. Gap 
Both heads are latest type, low capacity moulded with 


sy 

t 50K .80/00 
rsec. Frequency Reponse at 3!) in. per sec. approx 
2,000 cp.s. A detachable handle is supplied tor 
ed for a rewind motor should the user wish to fit one 
& constant speed motor to a perfectiy balanced fiywheel. civing 
flutter throughout the ful! length of tape. 


260 volts 50 cycles m 
LAFCO. COMPOUNDS LTD. (Dept. WwW4) 
London, S.E.16 


Corbetts Passage, Rotherhithe New Road, 


Rubber belt 


1956 WireLess WorLD 


SAK FOR VALVES—GUARANTEED NEW AND BOXED 


Full list available 24d. stamp. Complete catalogue, 6d. 


12SG7 
12SK7 
25U4GT 
25Z4G 
ISL6GT 
5SOL6GT 
ATP4 
EB4!I 
ECL80 
EF42 VR137 LP220 
EL35 vs70 P215 
—M34 vu39 4 PEN220A 
EYS! VUI20A PCF82 
£780 1SOA(B) PLB83 

Fw 4/500 KTZ4!I PY8! 
HL2 MS PEN SP22 
KL35 P4i U329 
KT66 PEN46 U404 6)5M 
KTW63 PCFBO uBCc4! 6)5G/GT 6K6GT 
MH4 PL82 UL4! 6)7G 6K8G 
N709 PY80 VRS} 6K7 6L6G 
PEN25 QP2I VRS6 6LI 6Q7G/GT 
PCCB4 136 U25 VR65SA 6N7 6SH7 
PLB! 13/6 403 VROISYL 6K7G/GT 6S8G7 6SL7 
PP225 5 UB4I VRII6 6K8GT 6SK7 6857 
PY82 10/6 UF4! VRI36 6L7M 6SQ7 6U5G 
$P220 69 ~=YR2I VP23 6SA7GT 6U4GT 6U7G 


U22 8 VRSS 6S/7GT 
UCH42 VR65 

uyY4i 10 VR9I 

VRS4 VR1I50/30 

VRS7 VT52 

VR66 VU64 

VR92 wi? 


X66 
VRIN9 KTW6I 


1ASGT 
iL4 
IRS 
tus 
304 
$4 

42 
523 
6A8G GT 
6AK5 
6AM6 
684 
6BE6 
6C4 
6c9 
6Fil 
6FIS 
6G6G 


ow7oe 
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oo 
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LOUDSPEAKER CABINETS DRYDEX TORCHES AT #I1G 
Build this Excellent Kit for yourself REDUCTIONS 


ALPHA 3 VALVE T.R.F. KIT ———— aT 1-79, Penlght, chrome, eps oto poe 

£5.10.0d. t J . ‘ coloured) suitable — 
*% Easy to Build. r ‘ , iechoused) (deal ter ob 
% Valves 637, 6K7, 6V6GT plus . : A nn c Nag SE 36 


metal rectifier *% Walnut cabinet. 


instructions, point to point wiring diagram <i A SPECIAL PURPOSE 
t diagram, and full shopping list 1 -. All com- . , Cabinet 9 watepeahere Y 
s may be purchased separately a y ‘ ‘MM ne © 


2-RANGE POCKET VOLTMETER 
hed a et M ‘ brand it ‘ 
nh, speaker anit Ite moving at 946 hae be t 
ete with back and plete with leads 16/6 cact 
‘ t OOLLARO High Pidelity Pick 
- in. type ee Shin. « Bjin.* 4jin. at etandard Records listed «## 
° . Price 16/6 « price 80/- each 
AMERICAN INDICATOR UNIT t noures = 20fin. x 1Ojia. = Gis 
BS.R MONARCH AUTOMATIC RECORD TYPE BCO2Z0A ; , 
CHANGER nd ne 


DEFIANT SETERNON LOUDSPBAEERS 
6jin. Speaker Uni voden cabinet with 


me control 42/6 ea: h 


EX-GOVERNMENT HAND MICROPHONES 
Complete with lead, ewitch incorporated tr 
' 13th he metal case, 12/6 each 
n black erackle box 


ot 62/6 plus 5/- I 


SOLDERING IRONS 


VOLU CONTROL 4 mn soldering irons, penell or oval bit 
PERSPEX IMPLOSION GUARDS ES CONTROLS Pence ctate tus teauiied, GB watle One 


e Switel 100 ht 
rporating mn and filter. 12in ‘ uty volte, complete with length of S-core 


116 ea., lin. type, 14/6 e0 neg. 2 me. 3/9 each able, 18/6 each 


Awitet Ok 4} meg 


HEATER TRANSFORMERS ) meg eact 


CONNOISSEUR PICK-UP 
At « fraction of orig ! Complete 
with matching transte 


‘oo 


LOUDSPEAKER UNITS 
ru t OHMS UNLE 
OTHERWISE STATED 


MAINS TRANSFORMERS %-WAY ; 
UNTING TYPE 


0 amy 


t 
t 
t! 
' 
t 


arg 

MT) CLEM TRAVELLING IhOn 

With eaabestoe stand Attractive colours 

UNIT f Kine, Green, Red, 110 4) te, 16/6 enact 
WAPER UNIT 
LIGHTW RIGHT 


S@rcov-ia 


LEOCTRONA 
PLESBEY Opis 
GOODMANS 4 

TICAL UNI 
GCOODMAD 
GOODMANS lit UNIT 


WHEN ORDERING PLEASE QUOTE “ DEPT Ww.’ 


sow 1 ——raaews—HFHAB 
/ TERMS: Cash with order of C.0.0 
Y 5/6 Vi NCES CHAM BERS Postage and Packing charges extra, as 


follows: Orders valve 10). add 94.; 20 
dd i.; @)- id 116: £5 add 2)- i her- 
VICTORIA SQUARE ie aan dees Se ee oe 


postage 2/3. 


LEEDS I. MAIL ORDER ONLY 


WirReELess WorLpD JANUARY, 195 


CITY SALE & EXCHANGE LTD [mee 


stocking the new Dynatron High Fidelity equip with an R.F. Stage and two I.F. stages and a total of 5 wave 
t f the Power amp! fier LF ( th bands price £60 16/4. 

$ oO f " juency response o 0-3.000 Also separate FM 1 Tuner unit which is switch tuned and 

price £25 s £25 0 6 and a Power Pack fo r this Unit is £6/15/-. 

; Als o from stock is the Leak T.L. 10 amplifier, £17/17- 
T.C. 10 Tone Control Unit incorporates a two valve the Leak Point § pre-amplifier, £10/10/-; Leak Wastlens 
» gain pre-empin eparate treble and bass position, park If pre-amplifier, £16/16)- 
the 17 6. R.D. Jnr. Amplifier with canarel unit, £26 ; R.D. Senior 
The new Tuner type T.10 is an eight valve AM/FM Tuner Control unit only, €15/10/- 


} 


NEW LOUDSPEAKERS SECONDHAND STOCK 
) jucer £96 PART EXCHANGE R.D. Senior Williamson amplifier 
our spec iality, write phone or ¢ — 12 wate push pull amplifier 
and control unit 
468 call for estimated allowance ecca Decola PA 9 amplifier and 
4% nit 

aié Decca, as above, less cases 

éi6 arles concert master with PX 25 
e atl SIMPLE EASY PAYMENTS push pull output separate control 
init 
arranged on goods over £10 Symphony No. | amplifier 
Tannoy 15 dua 435 »ymphony No. 2 with separate 
Wharfedale super ) q ‘ “i7 control unit 
r 4 bh “is Sound Sales Jnr. amplifier 
,00dmans Axiom 2 


SPEAKER UNITS 


Trix amolifier with control uni 
odman 5 “4 . 
Goodmans 150 Ma c10 FREE VAN DELIVERY SECONDHAND SPEAKERS 
GRAM UNITS Lowther P.W.! corner horn with 


Canneleseur 3 saced 28 within 20 miles of our shop PM 2 pressure unit 
Garrard 3018 wv 426 Wharfedale (Oin. Bronze unit 
Garrard R&R. 80M 9 two Wharfedale WIO0CSB 2-3 ohms 
Decca heads at SECONDHAND TUNERS Wharfedale super 12 CS Al 
Lenco 4-speed rte “ai7 Elpico 3 valve superhet as new Goodmans Audiom 70 
Collaro 2010 + or less kup €15 Leak 6, etc., 24 KC variable selectivit Wharfedale Golden 10in. sand 
Lenco 4 speed mot vied , t Lowther D.T.4 6 valve filled corner enclosure with 
500 P.U 42117 10 Felicity 3 valve superher volume contro! 
Collaro 2010 witt ptr Chapman $5.4 3 wave band PART EXCHANGE 
pickup 419 9 6 Chapman 5.5 with RF Stage EASY PAYMENTS ARRANGED 


93-94 FLEET STREET, LONDON, E.C.4 Phone: FlEet St. 9391/2 


wico| KIT | -—AERIAL FITTINGS!! 


VALVE VOLT-OHM é ESPECIALLY DESIGNED FOR CONSTRUCTING 
METER BAND | and BAND Ill TELEVISION AERIALS 


s” RANGES COVERING ALSO THE CONSTRUCTION OF 
7 volts ranges 0.01 v. to 1000 v F.M. and other S.W. aerials 
D¢ ; , A.C., R.M.S co 2 


D.¢ 
ohms ranges 0.542 to SOOM) All fittings are tully guaranteed, being die-cast 
Db ranges 20Db t 61Db from high quality aluminium alloys 


KIT £19. ¢.wW.O., or C.0.0 


WIRED «26. 


end 9d. in stamps for our illustrated catalogue of 
fittings, chimney & wall lashings, alloy tubing etc 
to 


WHARTON INSTRUMENT COMPANY FRINGEVISION LTD. 
1001 FINCHLEY ROAD, LONDON, W.W.1; MEADW MARLBOROUGH, WILTS. Phone 605 


Write for 


SOLENOID TYPE SC. POLYTHENE 
INSULATORS, END CAPS, PLUGS, ETC. 


Continuou > OZS it 


Instantaneous to 39 oz 


for 
a ya T.V. AERIALS 


Larger Sizes Available 


Standard Articles or Special Mouldings 
Also Transformer 
to 6 KVA 3 Phase AMPLEX APPLIANCES (KENT) LTD. 


19 DARTMOUTH ROAD, HAYES, BRO-ALEY, KENT 
RAVensbourne 5531 


mR. A. WE BBE iL L TD. gk cet 


~~ ANTEX LTD., 3 TOWER HILL, LONDON, €E.C,3 
18 FOREST ROAD, KIN iS OOD, BRISTO! 


19S¢ WIRELESS WorLI 141 


C.R.T. ISOLATION TRANSFORMERS Teletron Band Ill Converter 


Cathode Ray Tubes having Heater/Cathode short For London, Midland and Northern 
- cult or for C._R. Taubes with falling emission. ransmissions. 
ype Low leakage windin Ratio 1: 1.25 givi <5 
a 25%, boost ph nonhen - . ie yo : Suitable all T.V. makes T.R.F. or 
With Tag a ‘ Superhet. 
a 7, ¥ 
oa ee \ Ready wound coils, two EFBO valves, all 
Solder Tag components, punched chassis, circuit diagram 
wiring plans COMPLETE KIT for mains 
ith mains primaries 12/6 each. operation 200-250 v. A.C. €3/10,«. 
Type B. Meine input 220/240 volts. Low Capacity. Multi 
Output 2 6.3, 7.3, 10 and 13 volts AS ABOVE less POV/ER PACK Requires 
which inerease output volts by 25 respectively 209 v 20 mA. HT. 63 4. 6a. LT G25 
This transt rmer & suitable for all Cathode Ray Tubes. ALL WAVE RADIOGRAM CHASSIS Mains Transformer to above Spex 10 


6 
21 - each THREE WAVEBANDS FIVE VALVES Min. Westinghouse Rect ditto 6 
% 


Low capacity wound transformer for use with 2 8 50 @ LATEST MULLARD 
es with falling emission. Input 230/240 volts, - ena EF4] on Punched and drilled chassis 
2\-2)-2)-3 volts at 2 amps. With tag Panel Al. BZ . Larger chassis for Mains Model 
7 12 month Guarantee "AC 4-way switeb Teletron Coilset with plans 
lation Transtormers are individually boxed, labelled Short-Medium-Long-Gram and = = Negative Full plans and circuit details 
learly marked with relevant data feedback. 42 watts. Chassis 18)in Sjin.  2hin 
RESISTORS. All values. 10 ohms to 10 mey., {| w., 44; yay pend Stin., hostsental ov vertien!) evettente 
2 


‘ Pilot Lamps, Four Knobs, Walnut or Ivory, aliwned 


. ohm : 
<—o Lit ong Ot<: Meenas ina and calibrated. Chassis isolated {rom mains Volume Controls 80 CABLE Coaxial 


sto 10 meg - - 
wine.eum nasmnens . BRAND NEW £9 r 15 7 0 Carr. 46 Long spindles. Guaran Semi-air spaced Polythene 
6 


} insulated. jin dia. Stranded 
. o Mew core 
lg Matched 3-ohm speakers 8” 19 6, 10° 25/- Locees ont 60%, O80, v4 
0,000 ohms, 5 w., 1/9; 10 w 23 a- 4- 49 STANDARD 8d 
ND POTS. 3 WATT LAB. COLVERN ETC EXT. SPKR. TYPES | dim. Coental «va 
t v Standard Size Pots., 2jio : : 
Spindle High Grade All COAXIAL PLUGS - DOUBLET 80CKET 1 
Values, 100 ohms to 56 K., RECOMMENDED FOR ABOVE CHASSIS SOCKETS 1 OUTLET BOXES 46 
5/6; 100K. 6/6 TV AERIALS Band I odor Inv 1. 196 
EXT SPEAKER . ow “~ ‘ oe a. —_ Nyy ue vr ons 
’ 0 if 0 3- y ) or ] 
P TRANSFORMERS. Heavy commRot i oe Ditte. Plessey TWIN SCREENED BALANCED FEEDER 1. - 74. 80 obme 
apped primary 4/9. Multirstio, push pull, 66. Tapped TRIMMERS Ceramic, 90, 50, 70 pl. Od. 100 pf, 160 pl 


small pent 3/9. Miniature 364, 3/9 . S$ eed 1/3; 260 pl. 16: 600 pf., 750 pt, 1/9 
L.P. CHOKES 15/10 H. 60/65 mA 5. 25/20 H. 100/120 u ti Pp ALUMINIUM 


2 >, ‘ Rie CHASSIS 1s . Plain, andrilied, 
A.. 11/6; 20/15 H. 120/150 mA., 12/6; 6 H. 260 mA., 15, with 4 sides, riveted corners lattice fixing holes 


MAINS TRANS. 350-0-350, 80 mA., 6.3 v. tapped 4v. 48 Ch with 2 7 o« & il 7 
¥. tapped 4. 2 a., ditto 260-0-250 80 mA., ete., 21)- anger 69 is “o, “a #4 7 ba “Va 
. 6 


25 ohms— 10,000 ohms 


86; 4 « lie, 10/6; and is 


Sin., 16 
LF any rag ay 465 ke., Wearite 600, 10/6 pr 
Plossey i] in. » fin., 8/9 pr CHROMIUM PEN TOPCHES with battery and bulb, 26 
ffeatcn IHANS Tapped 200000 v.60 v.11 amp, 16 ry Me yh Y ie 


WEARITE “ P” 4 
)PPER PLATED AERIAL RODS. | ~ 12in. push Sitting, PVC. CONN. WIRE, 10 My - ae or aad 24. vd 


2,6 doz., p. & p. Od Sin. RADIO SCREWDRIVERS, 4)4. each 
ALADDIN FORMERS and cores, jin., 84: tin., 10¢ NEON MAINS TESTER SCREWDRIVER 5/6 
LOW MOTION DRIVES. Epieyclic ratio 6:1, 2/3 


N Midget Soldering Iron. 200/220 v. or 230/250 

IL 11, TYANA TRIPLE THREE. Complete with detach VCR97 TESTED FULL PICTURE £2| 
able bench stand. 19/6. 200/220 v. or 230/260 ¥ 

200/20 v. or 230/60 y. SOLON MIDGET IRON. 25 w., 22)- 
MIKE TRANSF Ratio 50:1, 3/9 es., new and boxed 
MAINS DROPPERS. %«1jin. Three Adj. Sliders, 2 amp cab anpes BOOKS a STOCK. List SAE 
50 ohms., 43, 2 amp 1,000 ohms, 4/3 f MANUALS, Parts I and U1, §/- each part 
LINE CORD } amp., 60 ohms. per toot, 2 ati 100 ohms 


per foot, 2 way 64. per foot, 3 way 74 per too FM TUSER COIL KIT 27/6. HF. coll, Aeria) Coll 
. (Limited period) e s Oscillator Coil, two LF. Transformers 10.7 Movs 


CRYSTAL MIKE INSERT —— a Pe Detecior transtormer and heater choke. With cirouit 
. Bargain Brand new Plessey 3-epeed Autochaneer Mixer Unit 

+6 : tor 7, 10 and 12in. Records. Twin Hi-Fi Xtal Head 
with Duopoint sapphire stylus. Plays 4,000 records CONDENSERS. New stock. 001 mid 
UUSYEAKERS, P.M, 3 ohm. bin. R.A., 166; 7in Svrune mounting. Baseboard required 15) « 1210 Ditto, 12.5 kV, 0/6; 2 pt. to 600 vt 
». Goodmans, 21 -; Gin. « 4in. Rola, 19/6; Sin. Goodmans Height 6iin. Depth 2in. Super Quality, Pow tree oes. vy. O01 to a mid, G4; 06 
2 6; 6\in. Goodmans, 18/6: 10in. Rola, 30/-; 64in. Ditto A.C. 200/250 ¥ 04.; 1600 ¥. 1 

‘ 12in. Plessey, 30/-; Sin. MLE. 25K or 2K CERAMIC CONDENSE 


" q ERS, 00. 1 
ee . nn a * te 
CRYSTAL DIODE, GEC. 36. GEXM 66 *MIXER TYPE MECHANISM SILVER MUCA CONDE NRE v6 Be 


CRYSTAL SRT CONSTRUCTION, 1/- DITTO 1°., 500 ¥. 1.6 to 500 pl., 1/9. 615 to 6,000 pt, 2 


0 CIRCUITS USING GERMANIUM DIODES, 3/- ths NEW ELECTROLYTIC. FAMOUS MAKES 
HEADPHONES, 4,000 ohms. Brand new, 15/6 5r i 


COPPER ENAMEL WIRE ib. 16 to 20 s.wa., Q-i yy by iar, * TUBULAR TUBULAR | CAN TYPES 
22 to 28 ow 26: 1 to Mawes, 3/6 P 7 oo ’ § 6/40 
WITC H CLEANER Fluid, squirt spout, 3/9 tin : . « areas sb 16/4 ’ 
TWIN GANG + NING CONDENSERS. 0006 mid. midget 

with trimmers 8 6; 375 pf. midget less trimmers 6/6 . 

1005 Stas dard size with trimmers and feet 9 -; less trimmers CAs TYPES 

4.26 ' 


RECORDING TAPE 


1,200ft. on standard fitting 17’ 
Plastic reels. Brand new boxed 176 


VALVE HOLDERS. Pax. Int. Oct. 44., EFSO, EASO 64 fA 198. coovess YOUR RADIO. Playing desk Vv A a Vv i Ss 


Walnut drawer front with 
B12A, CRT, 1/3. Eng. and Amer. 4, 5. 6,7 and 9 pin, 1/- 7 r.p.m. motor, turntable and pick-up SMALL SELECTION FROM OUR STOCKS 
MOULDED Marda and Int. Oct. 64., B7G, BRA, BSG, BOA Press lever start Impedance Magnetic i Boxed New & Guaranteed 
i, B7G with ean 1/6, VCRO7 2/6, USA with can. 26 pick-up on records, or 12in. Auto Stop. Brand 3 
CERAMIC EFSO, B7G, Int. Oct. 1'-. BIG with can 1/9 new in original makers’ boxes €4°10°6, Carr. tree 
SPEAKER FRET. Woven Plastic TYGAN. Walnut tone Engiand). 10/- carr. Bootiand, Wales, Ireland 

? wide, 2)- per toot. Expanded metal, gold or silver 
" 12in  ~ per piece 

' . ENTERCEL RECTIFIERS EMT TYPE FLY-BACK 

WAVECHANGE SWITCHES OUTAGES, aide 8 bY 4 3: 43/40 3.2 kV. 6 . 

p. 4-way 2 water, long spindle 3.6 kV., 6/6; K3/50 4 kV., 7/4: K3/100 & KV 26 

p. 2-way, 3 p. 2-way, short spindle MAINS TYPE. RM), 126 v 

2 p. 6-way 2-way, 4 p. 3-way, long spindle M3, 120 mA.. 5/9 ERA 

4-wa 12-way, long spindle 


ie SOLDER 60/40, i awa., 34. awe, 4d 
d 6 


pore terete 


—— oe. 
Soa ' ace 


re 


Serew Base Type 512, * 


GOLD ENGRAVED. Walnut or Ivory, liin “ zy. iy 113, 6 , ad 
L/6 « Focus Contrast " “ Brilliance,’ CuaRonk “TRANSFORMERS . Ae 78 12AXK? 
bance on ‘On-Off * Volume" “ Vol.- for charging at 2. 6 or 12 ¥ . 21 
2-08 Tone Tunioe ‘Treble, “ Bass, oe ~ ee apron R RPh Unbreakable 12K8GT, 1@K70T, 12Q70T 
Wavechange Radio. Gram “SMALL . in met - S6L40T, 467407 
Record-Play Brightness,” Ditto, not engraved, 1 - i ¥ MIDGET CHOKES 14 MH. 26 each Set of hve 376 
POST OFFICE JACKS, 1 6. Plugs, 1/6 


We have no connection with any other firm. Please address all Mail Orders correctly as below 


RADIO COMPONENT SPECIALISTS 22 mumevose nn. wescnovo 
OPEN ALL DAY—(Wed. 1 p.m.) 10-poge list S.A.E 
Tel. THO 1665 Buses 133 or 6° pass door S.R. Sen. Sethurst 48-hour postal Service P&P. 6d <i orders post free C.0.D. Service 1/6 


K 


January, 1956 


BAND 3 1T.V. 
CONVERTOR 1 


RADIO - GRAM CHASSIS 


i WAVEBAND 
Chassis size 
vory 


Delayed 


BRAND NEW & GUARANTEED £9. 15. O Carr. and ins. 4'6 


j-ohm speakers suitable for this chassis available 8” 19/6, 10° 25 


Th ; 


BEST EVER VALUE IN RECORD PLAYERS 


Latest BSR. Mod \ Mixer t Famous Maw idise 1Oir 
and 12 red wele ‘ y Dual Xtal cartridge stylus for high 
fidelity reprod ‘ Manual rers. Complete with 


" OUR BARGAIN PRICE ca. 19. 6 Carr., ins., 4/6 
ELECTROLYTICS 
TUBULAR CAN TYPES 80 CO-AXIAL 
CAKLI 


26/25 v., 60 
SPECIAL Lu 
100 26 ’ t Fee ns seen 
8/600 ¥ Zt : COAX PLUGS 
6 + 6/500 ‘ t SOCKETS 
COUPLERS 
q OUTLET BOXES 
* BALANCED TWIN FEEDER 


60/50 v. 4/600 


6) 16/% 
16/460 
i6 ie 
» 66 
SCREENED FEEDER 
1 l 
HM OOAX CABLE 84 


CONDENSERS J 
pret. values ch SPEAKER FRET 
ditto ceram { ‘ ! a wi 

Hunts and T 
and J 0) 


] 26 Huats, 1/6 


JASON F.M. TUNER UNIT 87-105 me/s 
Kit of parte Lo build : a 


sucoesstu 
chawis and 


soreening oa 


tod 


all necessary 


valy £6/10, 


8.T.C. RECTIFIERS 
Ka 40 
K3 


WIRE WOUND TYPES Ls 500 ma. Bele 
Wire ends. Bilioon PRE-SET W/W POTS 


, } V. knurled slotted knob type. 25 
23 6,000 hms 3 § ohms i 


0,000 of to 2 | m arbor 


VOLUME CONTROLS 


Midwet Type, Long 
es 10,000 ohms to 2 
y- OP. ow. 4 DP 
1oOF ved Guar 


TRS RADIO COMPONENT SPECIALISTS 
]OBRIGSTOCK RD. THORNTON HEATH, SURREY 


ALUMINIUM CHASSIS 


Terme: C.W 
Packing ue 


PILOTLESS AIRCRAFT 


Research Department of Short Brothers & 
ind Limited, is engaged in the development of 
resting system of Automatic Control for 
For men with a flair for small electrical 
gyros, accelerometer and instruments, 
vanci in the Electro-mechanical Section 
Engineer Engineers and ‘Technical 


ALIFICATIONS 

JIOR ENGINEERS: a good degree, at least 
engineering development xperience 
to control ly a project involving a 

levelopment engineer: 
NEERS: a degree or equivalent and several 
ngineering experience and capacity to 
juipment from the original idea to the 


type stage with minimum supervision 


HNICAL ASSISTANTS: H.N.C. or equiva 
with practical experience in their particular 
lesirable, of one or more of the atte 
hanisms, auto P ilots or auto-stabiliser 
omputing dev ek 
permanent positions in an expanding 
on with new well-equipped laboratori 
ilaries and prospects for men with initiative, 
cheme, assistance with removal expenses 
Britain and with housing 


details of age, qualifications, experience 
juired to: Staft App intments Officer, 
41, Belfast, quoting S.A.111 


MULLARD RESEARCH LABORATORIES 


requir 


PHYSICISTS AND ENGINEERS 


rk on 


diode 


Initially, the 


Laboratories at 


auification 
th present-da 


n the organisation are ¢ client 


rr, Personne! Officer 
Oak Lane 
ERL(W 


TRADE ENQUIRIES 
INVITED 


WIRELESS WORLD 


(RADIO) LIMITED 


Phone: GERRARD 8204/9155 
Cables: SMITHEX LESQUARE 


Ss 34 LISLE STREET, LONDON, W.C.2 


FOR ALL RADIO BARGAINS 


| PORTABLE SUB-STANDARD MILLI- 
AMMETERS 


Manufactu red 
by Elliott Bros 
Basic move- 
ment | mia 
Seven ranges, 
01, 0/5, 0/20 
0 50 0/100, 
0 200 0 500 
ma. Accuracy 
0.6%, at 68°F 
6in mirror 
scale, calibrat 
ed 0/100 m/a 
with knife 
edge pointer 
Supplied brand 
new with 
eather carry 


case, £12/10- each 


PARMEKO TRANSFORMERS. Input 230 
ts e. Output 620/0/620 volts, 250 m/a., 
ped 550/0/550 and 375/0/375 voits Two $ 

p windings. Ample space for 6.3 volt 

' 00 rating. 42/6 each 
Post ‘OFFICE UNISELECTORS. Standard 
type, 25p n, 4 bank, 32/6; Ditto 6 bank 45- 


POWER “UNITS 
xed 12 volt D.C. input 
t 250 volts 70 ma. (supplied by vibrator 
(supplied by 

Complete with all 
lea portable or marine 


“396 eact 
ADMIRAL TY TRANSFORMER 


430 vO 


HALLICRAFTER 


Brand new and b« 


350 volts 165 mia 


receiver 


Primary 


This will give 
5 and 30 volts in 5 volt 


d new, 39 6 each 


new, complete 
precision drive 
other receivers 


condensers for 


ARSS SPARES Brand 
ve assemblies, 10/6 This 

y be adapted for 
ew ganged tuning 


88, 226 


BENDIX TA-i2 TRANSMITTERS. 
TA-12B, Frequency coverage 300/600 
4,500, 4,000-4,400 and 6,300'7,000 
Type TA-\2C, Frequency coverage 
Kesand 3/12 Mc's. Two 807 P.A. stage, 807 
buffer and 4 |2SK7 oscillator stage. Supplied 
n brand new condition, $96 eact 


Type 
3,000. 
Kes 
300 600 


ROTARY CONVERTORS input 24 volts 
D.C. Output 230 voit 50 cycle, 150 watt. Sup 
pled in perfect condition €4 12 6 each 


CONTACT COOLED RECTIFIERS. Latest 
80 mi/a., 4/3; 
85 m/a., 9-; 250 v 


75 mia., full wave and 


rt v. 50 : 16; 
300 " 186; 
iged, 126 


MARCONI! BAND Iii CRYSTAL CALI- 
BRATORS. Ferquency coverage 170240 Mcs 
Accuracy 0 : brand new in 
origina spare set of five 
valves a £5 19 6 each 


pobantptry cna VERNIER DRIVES 

ew a b each 

MARCONI! SIGNAL aa T - 

fathead er Frequen coverage 4/100 s 
4 spare valves, instruc- 


425 each 


BATTERY CHARGING EQUIPMENT. 

f 200/250 volts input. Output 
p 9; 3.5, 9 or I7 voles 
9 or 17 voles 2 amp., 143; 
s 4 ame 166 


Brand 


bration chart 


"126; 3.5. 


MIDGET "REVERSIBLE MOTORS. 
f erat 6, 12 or 24 voles D.C Size 
deal for 106 
INSTRUMENT LEADS. 6ft screened lead 
4 jack plugs, 3 - each 


wo wo standard 


mode makers, 


brand new and boxed 
M coil 
M coil, 


0/50 
7/6; 0/150 mia., 
7/6; 0/200 mia., 
96: 0/300 volts 
10/6; 0/5 amps., 

; 0/10 amp., 2}in 
126; 0/300 volt A.C 
1., 25 -. 


METERS A 


BENDIX COMMUNICATION RE- 
CEIVER RA-IB. A six waveband receiver 
covering |50 Kc/s to 17 Mc's., gap 1.5 to 
1.8 Mc's. Valve line-up, 5 6K7, | 6L7, | 6R7 
and | 6K6 output valve. Power requirements 
250 H.T. and 6.3 or 12 volt L.T. All receivers 
aerial tested before despatch. Only 411/196 


AVO ELIMINATOR POWER PACKS 
input 230 volt A.C. Output 90 volts, stabilised 
VS70, and 1.4 volt Supplied brand new in 
bakelite case, fully fused, 39/6 eact 


DON MARK V FIELD TELEPHONES 
A pair of these telephones will give com 
munication between any two points 
brand new 

bell, key and 


Supplied 
complete with handset, buzzer 


39/6 each 


instructions 


TELETRON 


complete 


BAND Ili CONVERTOR KITS 
Mk. | CONVERTOR KIT, €28- 
Power Pack components, 24~- extra 
TELETRON Mk. ti CASCODE KIT, €2'15)- 
complete. Power Pack component extra 
REPANCO CASCODE KIT, 42176 complete 
Power Pack components, 24)- extra 


CAMBRIDGE UNIPIVOT GALVANO.- 
METERS. A few only of these iy 
at a fraction of original cost 
F.5.D. 50-0-50 microamps, res. 50 
jin. mirror scale with knife 
Dia. 4in., depth 2in., supplied bra 
tested in leather carrying case 


struments 
specifications 
ohms 
edge pointer 
new and 


£3196 


DEAF-AID UNITS. An except 
Deaf-Aid Units complete with three sub 
miniature valves crystal mike volume and 
tone controls, etc less only outside bakelite 
case, 196, Ditto less mike, 12'6. Miniature ear 
pieces to match 36 or with lead and plug 46 
Deaf-Aid Valves CKSOSAX, brand new, 26 
Deaf-Aid pots | megohm wit 


onal offer of 


switch 1- 


RIISS RECEIVERS. 


stock ew only 


Specia 
clearance of 
perfect condition and aerial tested 
Power pack and audio output st 


43/196 


age tom 


100 MICROAMP METERS Zjin. flush 
mounting meter, scaled 0-1500 yards, first-grade 
396 each 


instruments, brand new and boxed 


WE PURCHASE ALL TYPES OF 
RECEIVERS AND TEST GEAR 


RECORD AMPLI- 
FIERS. A push-pull 
amplifier giving 8 wacts 
output. For operation on 
200 250 voits A.C. Stan 
dard gram input, output 
matched to 3 of 15 
ohms. Tone and volume 


controls Complete valve line-up: 65SN7, 
6V6, 6V6, 5Z4 Supplied in an attractive 


HIN 


e@ 
‘* 


cream desk type cabinet, brand new, &6/10/- 


VARIAC TRANSFORMERS. 230 volt 50 
cycle input Output 0/250 volts, 9.4 amps 
Brand new, CIS each 


HEAVY DUTY L.T. TRANSFORMER, 
Input 230 volts 50 cycle. Output 17.75 volts 35 
amps. Brand new and boxed, 72/6 each 


VALVE VOLTMETERS A bargain cost 
instrument measuring 50200500 volts D.« 

ranges Meter is a 2jen. O/1 mfa, 
movement Operation from 230 volts 50 
cycle mains. Housed in wooden instrument 
case, size l4in. x Bin. x Yin. Complete with 
all vaives and supplied brand new, 79/6 each 


on three 


LARGE jiCALE | MA METERS Largest 
square type meter with 4in. scale. Brand new 
and guaranteed, 75)- Ditto with basic move- 
ment 500 microamp 


CRYSTAL MICROPHONE INSERTS 
for tape recorders, amplifiers, etc 


METER SWITCHES 
type, 8 bank 


Ideal 
each 
Standard 
single pole, 9%, 11 of 


Yaxley 
12 way, 76 


INSTRUMENT 
Brand new American 
Siin. dia 


Colverr 


POTENTIOMETERS 
type, 10,000 
built in correction plate, 226 each 
50,000 or 100,000 
10 6 each 


ohms 


type 
ohms, brand new 


3hin. dia., 


12-VOLT ROTARY TRANSFORMERS: 
12 volt D.C 199 volts 65 mia 
ideal tor r inning electric razor or 


car battery 


nput putput 
radio from 


Completely enclosed, 196 each 


WESTERN ELECTRIC HANDSETS. Scan 
dard P.O. ctype, 126 each 


ADMIRALTY TRANSFORMERS (a) 

input 230 volts 50 cycle, output 2,000 voles 
5mA,, 146. (b) Input 200/250 volts 50 cycle 
output 4 volt 14 amp. and 6.3 volt C.T 
1S amp., 106 


HR.O 
UNITS 
3 amp 
smoothed 


6 VOLT VIBRATOR SUPPLY 
Output 165 voles BO mia. 6.3 voles 

6X5 reciifier 

296 eac! 


choke and condenser 


AMERICAN POWER RHEOSTATS. Brand 

new and boxed, 8 ohm 3.3 amp., 816; 8 ohm 2.5 

amp., 7/6; 90 ohm .74 amp., 76; 200 ohm. 35 
6 


amp 


VALVE VOLTMETERS No. 2. Specifica 
tion: A.C. 200/250 volts 50 cycle input. 5 A.< 

ranges, |.5/5/1550 and 150 volts Dd. 

readings can be made up to 300 volts nput 
impedance 50 megohm Accuracy | at 
50 Mcis and 5% at 200 Mc's. All ir 
are supplied as new in transit cases 
eact 


struments 


£17 10- 


HEAVY DUTY VOLTAGE REGULATOR 
TRANSFORMERS. These ers will 
regulate 50 cycle A.C. mains between 185 and 
250 voles at 24 amps. Price £12 10 each 


Gecn.coneres TYPE Wi. This 

cope is ideal for the home constr 
service man Supplied in abs itely p 
condition for operation or 200° 250 volt A.C 
Uses 6 valves and VCR 139a Cre. Only €10/10/- 
each 


transform 


bargain 


VALVE BARGAINS. 616 19; SP6i 2-; 
VUITI 19; 6U7 46; EPI6 4/6; PENSE 46; 
VR 150/30 5 6: 6/5M $16; 6V6 66; 5U4G 76; 
5Z4 76; EFBO 10/6; ECCB4 12/6; 65G7 4% 


CHOKES ollin S$” 
100 mills, 66; * 


mills 


potted type, 8 hens y 
core type 4 henries 22.5 


B.S.R. RECORD CHANGERS. Larest type 
three-speed mixed record changer, brand 
new and boxed, 47 15/0 


HOURS OF BUSINESS 
Open all day Saturday 
PLEASE PRINT NAME AND 
CLEARLY, ALSO INCLUD POS 
CARRIAGE OWN ALL ITEMS 


9 am.—6 p.m 
Thursday | p.m 
ADDRESS 
TAGE OR 
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Bringing ‘Laboratory-Practice’ vacuum leak testing 


to the FACTORY! ~ 


vacuum leaks 
thei discover 

can prove er coset 
when working with eriti 


eal 


or hermetic 


vacuum 
ally 


as 


process . 
sealed ippa 
such mereur 
tubes 


highly 


ratus 
rectiher electron 

EDWARDS sensitive 
leak reduced 


hitherto laborious and tine 


detectors have the 
onsum 
ing practice to a simple onomical 
but highly sensitive technique 
The PALLADIUM-BARRIER 
DETECTOR illustrated 18 


leaks of 


capable 


measuring the order 10 
micron, sec 
glass 


HIGH 


For testing scientific ware or 


LDWARDS 


famiuli ay to mos 


surfaces, 
rESTERS 
workshops as re liable 


are 


For better vacupm service... 


EDWARDS iid WACUU I) uo 


MANOR ROYAL : CRAWLEY SUSSEX CRAWLEY 1500 (1 EDCOHIVA CRAWLEY 


and robust units 


LEAK 


of 
litre 


insulated 
FREQUENCY 


t laboratories 


and 


When you want tosend 
anything -— anywhere 


A. BC coops TRANSPORT GUIDE 


will tell you how 


Transport manage jespatch managers, and consignors in all industries 


will find this new of the ABC Goops TRANSPORT GUIDE—the 


largest ever—an invaluable aid to their work. With its help they can find 


the nearest and quickest means of despatching goods of all kinds 


Long distance road transport operators—independent and British road 


services—local carriers, railway district offices, wharfingers, warehouse 


keepers, canals and coastwise shipping, and air freight services, are all listed 


to help YOU country 


send YOUR goods to any part of the 


NOW. And, to make sure 


er-changing industry, 


Order your copies of the two 1956 issues 


you are constantly up to date with alterations in this ev 


why not enter a standing order for all issues as published? We'll invoice you 


annually in advance 


ALL THE UP-TO-DATE INFORMATION YOU NEED FOR 7s. 0d. A YEAR 


iol 


*POST THIS 
ORDER FORM 
TO-DAY 


Published in half-yearly issues 
January-June & July-December 
Annual Subscription 7s, Od. 


Please enter my order for the 1066 
issues of the ABC GOODS TRANSPORT 
GUIDE (Jan.-June/duly-Dec.) for which 
1 enclose remittance for 7s. Od 


te Thereafter please continue my sub- 


scription until further notice and invoice 
me annually in advance 
Please Print * Delete if not applicable 


NAME 


AODRESS 


DATE 
POST TO ABC GOODS TRANSPORT 
GUIDE, WLIFFE & SONS LTD., 
DORSET HOUSE, STAMFORD 8T., 
LONDON, 8.€.1. 
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WIRELESS WORLD 


RADIO 
RECEIVER 
CHASSIS 


Built to the highest specifications 
these chassis offer the finest value 
to the enthusiast. Supplied with 
set of selected knobs Socket 
panels for aerial, earth, speaker 
pick-up and gram motor, 200 
250 v. 50 cycles only 


overall depth. x 7in. high. (approx.) 


CABINETS 


The magnificent Bureau type 
Cabinet iMustrated is in specially 
selected walnut veneered ex 
terior with light Sycamore 
interior with matching Rexine 
lining. Two full-sized compart 
ments. Overall measurements 


Min, x 17in. x Jin / 
high Price £17 0 0 
Other high-quality cabinets are 
available at prices ranging from 
10 Gns. 


Packing and carriage 25/- 


TYPE A 5S VALVES 


TYPE A: 5 valves 3 wavebands 


TYPE B 7 VALVES 


TYPE B: 7 vaives 3 wavebands 
Superhet with specially designed 
push-pull output stage 


£15146 


Packing and carriage 12/6 


sperhet with full negative 


feedback and A.V.C. Full range 


10 Gns. 


arriage 12/6 


ne control 


SPECIAL F.M. TUNER 


A completely self-contained unit 

transforms an old A.M. set into 

a modern F.M. receiver. Circuir 

contains six valves; Grounded 

grid RF stage followed by additive 

mixer using a FCC85S Twin Triode 

valve combine these mo 

functions in a completely sealed 

permeability tuned unit Two 

LF. stages give maximum gain 

xy EBG! double diode as ratio detector Frequency 
of B85 to 10! megacycles allows adequate overlap at each 
nd and covers all existing and proposed V.H.F. transmissions 


FMT/A Cat. No. FMT 'B 
Unit in Cabinet with Chassis only excluding magic-eye 
tuning. , Boxed, I3in Unboxed, iidin. long x 5} in 


veer 17 Gns. getter * £13/15/0 


x 7 
Packing and carriage 12'6 


tin 
(approx.) 


*& SPECIALLY RECOMMENDED *® 
DISC PLAYER 


Specially designed for the amateur 
builder, these Disc Players consist of 
the latest 3-speed Automatic Record 
Changers, complete with crystal turn 
over pick-up head for long-playing and 
standard records mounted on 
Sycamore lined base Supplied 
complete with ficted Mains lead and 
screened pick-up lead, ready for 


connecting up Price £1 | 5 0 


Packing and carriage 126 


AUTOMATIC RECORD CHANGERS 


Cat. No. RC A—lacest fully automatic J-speed mixer 
changer made by a famous manufacturer ais 0 
Cat. No. RC/B—GARRARD RC 80, 3-speed, automat 
A.C. Mains 
No. RC/'C—GARRARD RC B80 
AC/DC, Universal 


4300 
3-speed, automatic 


4% 10 0 


Packing and carriage 126 


A.M./F.M. CHASSIS 


e-valve A.M./F.M. chassis with 4 wavebands (long, medium, shor 


A 
and F.M push-pull output stage and magic eye for precision tuning 
cially designed, with permeability-tuned F.M. circuit and a very 
degree of |.F. amplification for fringe-area reception, it offers the 
‘ ty regardiess of price Automatic volume control and a 
e-range tone control Push-pull output stage and com 
etwork for electrostatic treble speaker, with an output of 
watts and the widest possible audible frequency range. Special 
arge !Oin. high flux-density F.M. Speaker with hyperbolic cone plus 
atched high-tone electrostatic Speaker. Co-axial socket for dipole 
aeria A.C. 50 cycles only. Provision for external 2 G 
eaker Packing and Carriage |5 ns. 


ensated r 


UNBEATABLE VALUE 
TAPE RECORDER 


n a superbly ficced Moroccan grained 
carrying case, this instrument is the very 
finest of ics class, regardless of price 
Latest type TRUVOX twin-speed Tapedeck 
input for radio, gram, and microphone 
Built-in selected elliptical Speaker of the 
very finest quality. Recording (with record 
ng level indicator) or Play-back. 200-250 
volts, 50 cycles, A.C. Mains only 

Supplied complete with selected Micro 


phone and Recording Tape 
Packing and carriage 25 42 Gns. 


*& SPECIALLY RECOMMENDED *® 
A.M. CHASSIS 


sperhet, 2 wavebands (medium and long), A.C./D.C. 200-250 
jutput 4 watts. Controls—tuning, on/off volume, wave change 
to meet the demand for an inexpensive instrument with no 


the quality of its reproduction and output 
x Biin. overall depth x Bins. high (approx.) 8 Gns. 


Packing and carriage for all chassis 12/6 


TAPE DECKS 


TRUVOX 2-speed, twin track Tape Recorder, Amplifier only 
Tape Deck of the latest type Built to the highest standards 


with push-button £23 2 0 magic eye for indicating recording 
level 
‘ 12 Gns. 


Packing and carriage 12/6 


controls 


Packing and carriage |0 


LOUDSPEAKERS 


Cat. No. LS/10—10in. Standard 
Cat. No. LS/E74—7in. = 4in. ELLIPTICAL 
Electrostatic Loudspeaker LSH75, for treble response 


Packing and carriage 3 


ALL FULLY GUARANTEED 
GENEROUS HIRE PURCHASE -¥ERMS 


All correspondence and remittances to: 


36 SOUTHAMPTON STREET, 
Personal callers only at 9 JUDD STREET, LONDON, W.C.! 


STRAND, LONDON, W.C.2 


Telephone enquiries : TERminus 9876 


WirRELESS WorLD 


Great Britain’s Valve Mail Order Hous 
ty RE 216 SALE 
6 P 


MANUAL shop soiled 


TELETRON BAN®D Ill 
B.V.A. Recivalonte an * CONVERTER COIL SET 
. “ : for use with TRF and super 

t Band I receivers Uses 
19 Circui wiring 


agram alienments with 


S 
=> 


SOOSD—I* OVKH Oe HH 


PIFCO a0 29 15/ Post FREE 

tia Py - we FTW CERMANIOM ChYSTAL 

- DIODE t mit J 2 |- 

Efe erincncncune 2-1 YQ /- BARGAIN 
) Valuable 
Precision 


You Pheg tn - ~)) Self - Powered Instrument. 


o 4 Exceptional 
"\Chassis Cutters i- ae ELECTRO a 


| with Keys Lt SAW Do not 
I : ‘ } miss it. 
-001-1in. 


MICROMETER 


= 


}BAND til CONVERTER 
19) 9 319 

: 243 The most simple of all conver- 
wT ELAR sions with station selection by 
| . switch control Designed to 

St io 2 : simplify conversion of Band |! 
ac. T.V. receivers for new com 


mercial programmes without 


nternal alteration. Just connect 


iI Db : ; : lo... Ag. a COMMERCIAL TV converter externally, switch on 


CK "i ] CONVERTER and select programme. Finishe 
aT 10/6 ! equire enclosed NOW READY in silver grey. Complete €7 10- 
| a eaen FOR MIDLANDS ent $0 


SENIOR ELECTRONIC ENGINEER 


required by The Research Department 


* * * 


Radio Manufacturers in N. London require 
SHORT BROTHERS AND Electronic Engineers and a Qualified Physicist 
for original work in connection with Semi 
HAR LAND LIMITED conductor materials, circuitry, ete (including 
transistors) and for development of wide range 

for work on of Electror ‘ 


AUTOMATIC CONTROLS, GUIDED i dieesaiaie ie le tienda oie 
MISSILES, FLIGHT SIMULATORS should have (for senior appointments 


nical training to degree standard with 
and kindred projects xperience in research or development 
kind 
QUALIFICATIONS University Degree, 
Capacity to control a development team ound education and technical training 


> =reneeun ' o standard of City and Guilds full Techno- 
EXPERIENCE: Several years of one of the logical Certificate or equivalent 
following 


, In both cases consideration will be given to 
Electronic, Radio or Radar circuits and applicants who, whilst not possessing the above 


equipment; Analogue Computing devices and quali fic ations, can show to the company’s 
Servo-mechanisms satisfaction that they have equivalent knowledge 
The appointment is permanent and pensionable = aaa — r , ager. bet gprs  ethahe 
i ‘ 
The organisation is expanding and has new tot n the older age groups who have corre: 
i pondingly greater practical experience. 
Salaries and prospects are good Applicant hould give full details of education. 


technical r ng, ¢Cxperience, age and salary 
Housing and removal assistance. Apply with required to Box 7437 


full details including required salary to:— 


Staff Appointments Officer, P.O. Box 241, * * 
Belfast, quoting S.A.104 


UARY, 1956 
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6000 STOCKS — GOOD SERVICE — GOOD VALUE 


(Radio and Electrical Bargains) 


WAVEMETER Type W1310 
Continuous coverage of |55- 
230 Mc/s. Complete with 
valves, chart and test prods. 
Input 230 v. 50 cycles. In 
original crates. 

As NEW 43.19.6 Crg. 8/6. 
Loose stored 45- Crg. 6/6 


RT 40 APNIX 
U.S.A. ALTIMETER 
with 14 valves. 3-12SJ7, 4 
12SH7, 2-12H6, I-VRI5O, 2- 
VTI2!, 2-9004. Plus magnetic 
nder, relays, precision re- 
, with 12 volt dyna- 
notor 59/6, less dynamotor 39/6. 
Loose stored 29/6. 


sistors etc., etc 


i 
| 
| 


n original cartons 


GERMANIUM DIODES. 
B.T.H. 2/-. 
HEADPHONES 
L.R. Armature headphones, very sensitive, 10/6. 


MATCHING TRANSFORMER 
For low resistance headphones, 1/9. 
TRANSMITTER-RECEIVER RT-34/APS-13, 17 
including 5-636 

9-6AG5, 2-Dl. 


American equipment in Ofti- 


G.E.C. 1/6. 


valves, 

1-VRIO5, 
Brand new 
ginal cartons with instruc- 
tion manual complete with 
dynamotor, 79/6. 


TIME DELAY SWITCH 


24 volt relay operated, approxi- 
mately 30 seconds delay, press 
button set; beautifully made, 
5/11, post free, 
U.S. DINGHY TRANSMITTERS 
Self-contained hand generator supplies power to the 2-valve 
transmitter. Operates on 600 metres. Complete with 
valves 12A6, 12SC7. Neon indicator, test bulb, copper 
verial with winding attachment, straps, etc., also full in- 
structions for use. Type D as new 30)-. Type E 20/-. 
CONTACTOR TIME SWITCHES 
In soundproof cases. Clockwork movement 
per second. 8/6, 


U.S.A. INDICATOR UNIT 
Type BC929A 


Complete with 


2 impulses 


C/R tube 3 BPI, 

shield and holder. 7 valves 

(2) 6H6GT (1) 6X5GT 

(1) 2X2. (1) 6G6. (2) 6SN7GT 

IN ORIGINAL CARTONS 
Price £2.19.6 


tored 47/6. 


Open daily 10.30 a.m. to 4.30 p.m. 


POCKET VOLTMETER M.C. 


2 ranges. 0-250 v. and 0-15 v. D.C. press 
button. At 12/6 each. 


MIDGET NEONS 


75 vy. striking. Complete with resistance 
and mounting bracket, 1/3. 


PLUG AND SOCKET 
American Miniature 6-way plug and 
socket, black crackle finish, 3/9. 


HAND GENERATORS 


(American) Generates 28 V. .175 AMPS. 
and 300 V. .040 AMPS., 12/6. 


RELAYS 
(American manufacture) | 
break | change-over 1,000 
ohm coil. Complete with 
mounting bracket, 4/6. 


CRYSTAL SET KIT 
Comprising variable condenser with pointer tuning knob, 
3 air cored coils for home and foreign stations, by-pass 
condenser, germanium diode, connecting wire, crocodile 
clips and wiring diagram. Nice present for a boy, 10/6. 
Set ready wired on base plate (no case), 12/6. Complete 
with headphones, 22/6, 


MOVING COIL MICROPHONE 


By famous maker, brand new in original cartons 
A high-grade microphone combining excellent 
close speaking performance with low back 
ground pick-up. Attractively styled and 
finished in black and chromium. 
List £7,7/-. Our price £3/19/6. 


DINGHY AERIALS 
100 yards woven copper wire on free 
running reels. Complete with winding 
handle and locking mechanism, 5/-. L 


KELVIN RATIOMETER 


Mirror backed. Type MN 
HG-ABS KB 630/01 Bin. scale 
Approximately 6 microamperes 
£5/19 6. 
TRANSFORMERS 

E.M.|. Pick-up matching transformers 

(potted) for low resistance pick-ups, 

Large: 3in. dia. x 24in. deep, 4/6. Small: | 

2in. dia. x 2hin. deep, 3/9. 

American B.C. 28 volt bulb and holder, 

1/3. 


U.S.A. DYNAMOTOR ROTARY TRANSFORMER. 
D.C. Input 12 volts. O.C. Output 285 volts .075 amps. 
Unused 30)-, 


WANTED: Communication Receivers, Television Re- 
ceivers, Tape Recorders, Test Equipment, Valves, etc. 


Thursdays | p.m. 


Carriage extra on all items unless quoted, 


BARGAINS FOR CALLERS—Receivers, amplifiers, power packs, meters, etc. 


The RADIO EXCHANGE Co. 


9 NEWPORT PLACE 


LEICESTER SQUARE 


LONDON, W.C.2 Tel. GER 2613 


WIRELESS 
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DRAUCGHTSMAN 


A vacancy exists for a Senior 
Draughtsman with experience in 
electronic industry. Excellent 
opportunity for qualified man to 
widen experience and increase 
his potential with well known 
progressive organisation. 


Near City centre and all amenities. 
On well served transport routes. 


APPLY: 


MARCONT INSTRUMENTS LIMITED 
LONGACRES, HATFIELD RD., 
ST. ALBANS 


SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT LIMITED 
ARMAMENTS DIVISION 
Electrical and Electronic Engineers for Work on 


Guided Missiles 


Electronic and I lect ical Engineers 


Some graduat i ‘ ears’ experience are requir 
and design tear to und ke work covering a wide field ir 
ele erall electrical desig 


in Engineering de 


Fechnical Assistants 
\ nur ! canct x men with H.-N or ¢ 


practical atur Oppor t u to technical as 


more advanced w ’ 


Draughtsmen 


for the following 


The Armstrong V “ rout ers an extreme! 
munications, Elect tion and Electronic Engines 


ypportuniti t the right nm, particularly in view o 


staff an i fa 
In al Ane Ser r t ’ t search experience 
apprentice training 


Assistan jwousing j e applicant the more senior positions 


\ 


required Ln attract runnuat 1 scheme is operated 


for all the above positior . gibl 


APPLY TO THE PERSONNEL MANAGER, ARMAMENTS DIVISION 


yu 


ment fr maintena ‘ t ! r experience to undertake 


tronic Group Design 


nual expansion of 


y the firm and applicant 


ELECTRONIC DEVELOPMENT ENGINEERS 
DESIGNERS & TECHNICAL ASSISTANTS 


opportunity is presented for qualified men to 
join engineering team of a well established and ex- 
panding organisation in Hertfordshire. The divisions 
and products listed will demonstrate the range of 
interest and applic ations from which Engineers can 
gam further experience and increase their potential. 


TELECOMMUNICATIONS 


FREQUENCY MEASUREMENT 
VOLTAGE AND POWER MEASUREMENT 
DISTORTION MEASUREMENT 
TRANSMISSION MEASUREMENT 
SIGNAL GENERATORS AND ACCESSORIES 
BRIDGES AND Q METERS 
TELEVISION AND RADAR TEST EQUIPMENT 


X-RAY AND ELECTRO-MEDICAL 
DIAGNOSTIC X-RAY EQUIPMENT 
THERAPEUTIC X-RAY EQUIPMENT 
SURGICAL DIATHERMIES 
PURE TONE AUDIOMETERS 
MULTI CHANNEL ENCEPHALOGRAPHS 


INDUSTRIAL EQUIPMENT 


pH MEASUREMENT 
MOISTURE MEASUREMENT 
INDUSTRIAL X-RAY APPARATUS 

HOUSING ASSISTANCE CAN BE CONSIDERED 
The Laboratories are pleasantly situated near City 
centre and all amenities and within easy reach of 
London 
The facilities of Marconi College may be available to 
suitable applicants. 

APPLY 


MARCONI INSTRUMENTS LIMITED 
LONGACRES, HATFIELD ROAD, 
ST. ALBANS. 


VACANCIES FOR SKILLED 

CRAFTSMEN IN GOVERN- 

MENT SERVICE AT 
CHELTENHAM 


Experienced in one or more of 

the following:— 

1. Maintenance of radio com- 
munication receivers. 


1 to form developmer 2. Sub-assembly lay-out, wiring 


nication system 


oleia The i and testing of radio type 
quivaient af i chassi 
Cabling, wiring and adijust- 
ment of telephone type equip- 
ment 
Maintenance of teleprinter 
or cypher machines and 
associated telegraph equip- 
ment 
5. Fault finding in, and mainten- 
ance of, electronic apparatus 
BASIC PAY: £7/18/10 plus up 


to £2/10/- merit pay, assessed at 


wide field in Com interview and based on ability 


offers unique and experience 

Opportunities for permanent and 
ur or Radio or | pensionable posts. 

i] 5-day week good working con 
ditions—single accommodation 
available 


will be give 


Apply to: Personnel Officer, 


SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT LTD, G.C.H 


BAGINTON, Ne. COVENTRY. 


.Q. 
(FOREIGN OFFICE), 
53, Clarence Street, 
Cheltenham. 
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RADIOGRAM 
€02/3D 


HIGH FIDELITY WITH 
MANY OUTSTANDING 
FEATURES 


ombines the Metz 
F s with a fully automatic 
i record changer housed in a 
of superlative elegance and quality, 
equally in cither contemporary or 
tting 
of furniture this radiogram 
itstanding with its soft oe 112 GNS. 
ired walnut and quiet gilt (including P.T.) 
he cabinet is designed to open 
ynt so that the top may be utilized, and since the total depth is k 
en inches, there is no difficulty in accommodating it in the 
available in many modern rooms Phere is storage space for 
idred ten or twelve inch records or two hundred seven-inch 
compartments in the bottom of the cabinet either side of the 
rtant and unusual feature is that the four matched speakers 
a compartment entirely insulated from the main instrument 
reproduction completely free from cabinet resonances a 
iting the possibility of acoustical feed back 
1 record changer may be manually operated at will 
1 records of any size for playing old 78’s, new 78’s, or I 
response of the crystal pick-up 1s flat 3db from 50 to 
It is fitted with twin sapphire styli 
pal features of the radio circuit are: 6 watt pentode output using 
built-in rotating ferrite aerial and built-in wide band dipok 
aker sockets; Duplex tuning giving separate control on VHF 
lengths; Magic eye tuning indicator; visual indication of all 
Pilot light which gives indication of set being switched 
d; automatic volume control, negative feed back and three 
nce limitation. Band width control key giving greater 
4M wavelengths and unusually high quality AM reproduction 
sible in favourable conditions 


Play 


Dimensions 47° x 30 


TABLE MODEL 308/3D 


FAULTLESS SOUND REPRODUCTION 


A modern VHF/AM domestic receiver housed in 
a beautiful, figured, walnut finish cabinet incorporat 
ing all the most modern techniques in radio design 
three-dimensional stereophonic sound and, UNIQU! 
IN THIS COUNTRY, pre-set pushbutton tone 
ontrols for serious music, jazz and speech which 
operate independently of, and in conjunction with 
the continuously variable bass and treble control 
his enables the receiver to be adjusted separately 
to the prevailing listening conditions as well as to th 
programme material, a degree of control normally avail 
able only in the most expensive hi-fidelity amplifier 
In addition this receiver has a substantially flat 
frequency response from 50 to 15,000 cycles which 
51 GNS. allied to the three dimensional-multiple speaker 
(including P.T.) system, gives genuine high fidelity on V.H.F. recep 
tion, tape and record reproduction 
\.M. reception on three wavebands is also well above average since there is a band-width control key cutting 
out most extraneous whistles etc., and yet allows high quality A.M. reception where this is possible 
Other features are 6 watt pentode output (Standard B.V.A. valves); built-in rotating ferrite acriai and built 
in wide band dipole; built-in diode connection for tape recorders; pick-up and extension speaker sockets 
Duplex tuning giving separate control on VHF and AM wavelengths; visual indication of all controls and 
inagic eye; automatic volume control, negative feed back and three-stage interference limitation 


Literature on the ful! range of METZ Radio instruments sent on request 


L.P.R. LTD., 28, CURZON STREET, LONDON, W.1. 


Telephone: GROsvenor 7177 
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THE ’ Y ‘ Ts = ‘ 
ee... are ENGINEERS 
4 
W KSI Col N i RY wishing to reside in an attractive area of 
offers exceptional opportunities to SOUTH-WEST ENGLAND 
ENGINEERS are invited to apply to 
for research and development in a challenging E.M.I. ENGINEERING DEVELOPMENT 
new RADAR field associated with GUIDED LIMITED (WELLS DIVISION), 
MISSILES SOMERSET. 
The vacancies are in an expanding project 
offering good prospects for the right men 
Working conditions are ideal, the laboratories ANALOGUE COMPUTATION 


being housed in a new building designed 
for the purpose, close to the attractive West Candidates should be experienced in the 


Country City of WELLS mechanical and/or electronic approach to 
SENIOR, INTERMEDIATE and JUNIOR the problems involved or possess a degree 
STAFF are required, experienced in RADAR in Mechanical Engineering, together with 

an interest in the development of light 
mechanisms 


for vacancies in the field of 


technology, missile guidance and/or system 
analysis 
Practical experience will count as much as Applications are invited for SENIOR and 
academic qualification: JUNIOR appointments which offer an excep- 
tional opportunity for original thought and 


Please apply with full details of past experience , 
excellent prospects of advancement. 


to 
PERSONNEL OFFICER Apply with details of qualifications and 
ewe ae xperience quoting ref. WE/2, 
E.M.L. ENGINEERING DEVELOPMENT ee ee ce ce ee 
LIMITED (Wells Division), PERSONNEL OFFICER, 
Penleigh Works, WELLS, Somerset. Penleigh Works, WELLS, Somerset. 


SMITHS AIRCRAFT INSTRUMENTS LIMITED, The Mullard Radio Valve Co. Ltd.., 
BISHOP’S CLEEVE, Nr. CHELTENHAM, GLOS., <ucamneran beanie 


: following Divisions at its Mitcham Factory 
ave vacancies in their u 1 Weapon Research . 


h 
Laboratories for Eng rs for work on the Design and , le Rav 
, i 


ode Tube Division 
Jevelopment and short-order oduction Engineering of 


alve Making Division 
i) Electron t an Javigation Systems emi-Conductor Division 
alve Applications and Measurements Division 


4 as Discharge Valve and Photo Electric Cell 
accelerometers and ; 
on 


ii) Pre m electror | components inch 
ng , v 
mall mot 
Hydraulic servomechanisms including the de n each field of work vacancies exist in the Produc 
tailed design d lopment of hydraulic ion evelopment and Technical Departments 
compon rit 
iv) Associated hint t Applications are invited from persons holding the 
General Certificate of Education at Ordinary level in 
cience subjects and at Advanced level, and other 
who poss either the Ordinary or Higher Nationa! 
Certificate in Electrical Engineering 


Qualifications requir re citl leg Electrical 
or Mechanical Engineering o hysic H.N.( in 
Electrical or Mechat igi ring equivalent 
qualification. For the more senior vacancies, considerabi 


experience ) r cr i heids is necessary zive an opportunity for further training 
whilst for oth V ncies t ‘ erience is d , 


im the ectronics field and there are facilities for 
further study leading to higher qualifications rhere 
are in addition, considerable opportunities for 
The are progres positions in a new and expanding promotion in varying and expanding fields of electronic 
organi on situated in ru area and working con work 
dition 1 these modern laboratories ar ideal a' 
voluntary mtributory Pension Scheme is in operation Commencing salaries will be according to age 
and canteen, transport an reational facilities ar experience and qualifications and can be considered 
availabk as progressi' There is a Company Pension Schem« 
and Long Service Holiday Plan 


sirable Salaries will t ! generous scale appropriat 
to qualifications and 


Write, in first instan { 
Personnel Manager, plications in writing, which will be treated with 
ee ; d le strictest onfidence, should be addressed to 
Smiths Aircraft Instruments Ltd., Che Personnel Officer, The Mullard Radio Valve 
. : " . . Co. Ltd., New Road, Mitcham Junction, Surrey 
tishop’s Cleeve, Nr. Cheltenha Glos. 4 : 
Bishop - = quoting reference [FG TECH/GEN 


Quoting Ref. GW/10 


JANt 1956 


ARY, 


WIRELESS WorRLD 


MAINS TRANSFORMERS 
Pr 
300-0 300 ” 
22 6 


Sem -shrouded drop-through 
~*~ v. 4am 


22 6 
Drop thro 


Chassis mounting 


2 6 
Chassis mounted 


Drop thro 


11/6 
250 ¥ 


196 


Auto-trana. ( 


Auto 


50-00-4360 
500-0-500 
§00-0-500 ‘ ‘4 
39 6. 


Speaker 1,000 ohm field 


cH) 
l 
R. & 


T.V. energised Gjin. speaker 


a. field col 176 ohme 
96 t 

R. & A. 6hin. MLE. apeaker, with O.P 

440 ob 10/6. P. a P.26 

Volume Controls. Long = 

K, 500K 


wiles less 


2/6 each 


1 meg 
! 
Coatrols : ndle and 
4/- each 
t and | meg 
ewitkch, mina 
bh 


Volume 


Trimmers 40 pt 0-110, 10-250 
‘ 


Twio-Gang 0005 Tuning Condenser, §/- 
N 7/6 


Twin-Gang .0005, with feet, size 3} 
x 66 


0005. 
76 


with feet, size 


4) «3 


sided former, tr 
purp 
+ Gach ! 
1/6 each 
are suitabie 


| 


ma-cored 
winding eee Only 

x He 

foruerse 
Wireless World tuner 
Used Metal Rectifier, ov. 10 
6/6. Meta! Rectifier, 290 v.45 mA 


Meta 
4 6. 
OUTPUT SRAMITOREERS Standard 
JO: 42-1 with 
4/3. Minia 
5,500 
10-watt push 
90-1 3 


mA 
6- 


Rectifier, RM2 1 v. 100 mA 


Wide dings 


ilti-ratio 


ohm 


SIGNAL 
GENERATOR 


Coverage 120 Kc/s-84 Mc/s. 


A.C. Mains £4-19-6 


200 250v 
or 4)- deposit, 3 pyts. of 25.-. 


P. & P. 4/- Extra 


SPECIAL OFFER. VERY LIMITED QUANTITY 


7-VALVE PUSE-PULL RADIOGRAM CHASSIS 


A.C. MAINS 200 250, 
dium wave 187-550m 


band, coverage short 

2,000m, 4 utrola, ¥ ft ontrol, tuning i wave change with 

gram position, Valve line up X79 eet DHT7"«, two ELAl's and BZ20. Output 

7 watts. Size of chassis iin. x Tin of scale 12ip.*4in, Overall height 
7 9 


neluding back plate Tin. BRAND NE Ww r vy guaranteed, PF. & FP. 7/6 


} wave wave long wave 900 


lume centro! ot 


“ize 


T.V. CONVERTER 


Frequency can be set to any channe 
106 Me/s band. I wil! work into any existing T.V. receiver between 42-64 
Input arranged for 60 ohm fee EFS as RP amplifier, BOOS! as local oscillator and 
The gain of the first stage, RP 1ODB. Required power supply of 200 D« 
mA.. 6.3 ¥, AA amp. input fliter ensuring freedom from unwanted signals 
instruments required for trimming Will work inte T.K.F or 
Rand Switch, and wire wound gain Fully screened in black crack ead 
tin. long, 3fin. wide, max. overall height 44in. £2/196. VP. 4 1. 2/6. As above 
complete with built-in power supply A. 2 Post & Packing 2/6 
RP. EMT OSCILLATOR COIL. 6-9 KV with EY5) reetifier winding, and cireuil diagram, 15 - 
As above but complete with 6V6, EY5] and associated resistors and s. Cireuit diagram 


For the new « 
within the 18¢ 
Mc/s 
mixer 


ut 25 


ommercial stations, complete with 2 valves 


amplifier 
at 04 
Simple adjustments 
superhet 


case, size 


only, no 
mtrol 


PLASTIC CABINET, as |!!nstrated 
6)io jin., in Walnut and Cream 
polished Walnut 
hassie waveband scale 
ew wave-band 
ring, drive 
22/6. ?. & P 
hassis, 23/6 


lliin 
also ir 

complete with T.R.) 

station 

drum 

spindle | knots 

1/6. AS ABOVE, with superhe 

Nas ar € Kither of the 

above itenus mplete with a. PM 

and 0.7. transformer, 17/6 extra. 

Used metal rectifier, 200 v. 50 mA 

gang with trimmers, 6/6; M. and L 


1 obsolete ex-Govt 


tae kk - plate 


apeake 


wave -change 
; nden 
; resistor kit ; conde tise 4- 


Used A.C. mains 200/250 v« ite, 4 valve plus 
walnut cabinet, size 14 x 0) 
speaker. Fully guaranteed 
PM eer 6)in. closed field 


bin 488 closed held 26/- 
EXTENSION SPEAKER in 


metal rectifier, medium 


valves 6K#, 6K? 
med feild, 20/6 

Pon each 2 
un plete , uM. OP 


wave superhet in polished 


6Q7, and OF6. 6) PM 
25 - 
246 


complete with 


10ia. closed field 


polished walnut 


B.8.R. MONARCH three speed automatic changer, current model 
7in., in. or 12in. records mixed. rnover wyuel bead. AC. 
Budget Price while stocks last. €7/15/-. P. & i 


Bread new. Wi)! take 
Mains 200/260. Pre- 


1,2001t. High Impedance Recording Tage « 
Radiogram Chars: ) valve A.CUD 
1,000-2,000 metres. 1.¥. 471 
ip 10C1, 10F9, 1OLDII 
28/17/6. P.aP.s 
SPECIAL OFFER. speaker, 
famous manulacturers. P.& P. 16. 12/6. 


CONSTRUCTORS aa. 


chassi«a 16) 


12 6 post paid 
¥. 19-49, 200-560 and 
scale 7) « Shin. Valve 
lights and sin 


line 404 and 1OPl4 aput, 2 dia 


removed trom chassis, tully guaranteed. Al) by 


medium aod long wave A.C. maine @ 

wave band scale 

rtal rectifier 

condensers 

Circuit and point-to 
~mprising ch 


1/250 2-valve plus metal 
tuning conden 
2 valves and v/holdere 


tifler, comp 


change switch control, heater trans 
resistors and emai 
6. P. & P. 2/6 extra 

CONSTRUCTOR'S PARCEL, « 

and trans. cut-outs, back 

station names. Size of scale 11) » 

5 pax. LO, wjh., 4 ke ibe und pair of 445 
)-0-250 60 mA. 6.4 ¥., 2 amp 

P. & P. 3/6 


potnt 
hin plated, 


wave band » 


18 gauge. v/h., 1. 
new wavelength 

L bulb holders 
maine trane 

MI trans, 39/6 


speaker with O.P 


40-WATT FLUORESCENT KIT, 
A.C. mains 230/240. Comprising 


choke, power-factor condenser, 
tube holders, starter and starter 
P.aP.s holder 


17/6 


20-WATT A.C. or D.C 200/250 v. FLUORESCENT KIT comprising trough in white stove 

enamel finish, two t lors, starter and holder and barreter. Post and packing 1/6. 12/6. 

CR100 Coi! packs in first-class condition less oscillator section, complete wiih 4-cang tuning 
6. 


466 Ko. LF.s. types 3, 4 and 6 and F.B.0., 
CR 100. 12/6. 
4-gang tuning condenser for CR100, 9/6. 


POLISHING ATTACHMENT for electric drills, Quarter inch epindie 
polishing cloths and one sheepskin mop mounted on a Zin. rubber cap. Post and pkg 
Spare sheepskin mops. 2/6 eact 
POTA AND VEGETABLE PEELER. By !amous manulecturer To suit models A200 and 
A700, Capacity 4)1b. complete with water pump. Al! siaminium construction, white stove- 
enamelled finish. Originally intended for adapta!ion on an electric food-mixer, can be easily 
converted for hand operation. 39/6. P. & P. 4/- 


STANDARD WAVE-CHANGE SWITCHES 
- 6-pole 3-way, 3/6; Miniature type 
2/6 each. 2-pole li -way 


new condition, 7/6 each 465 Ke. Xia! tor 


chromium plated Sit 


4-pole way, 1/9: 5-pole 


Sewer, 1/0; 
pole 4-way 4¢-pole S-way and 
l-pole 12-way wingle water, h/-. P & 


S-pote 
ong epindie 
twin-water, B/- 
lon Traps for Muliard or English Electr 
Mtandard 465 Ke. iron-cored 1.P a, 4% 1h 
465 Ke. LPs, 44% 19 Ifin., per pr, 06. 
lreb-Oored 465 Ke, Whistle Filter, 2/6 
465 KC, MIDGET LPs, Q-120 size ipin 


Pre-aligned adjustable |ron-duat 


tubes, 5/- 
Ipin 


post paid 


per Wearite standard, irou-cored, 


ve ‘ 


ong, lin. wide, fir 


12:6 


R. AND T.V. COMPONENTS (ACTON) LTD. 
23 HIGH STREET, ACTON, LONDON, W.3 


GOODS NOT DESPATCHED WHERE CUSTOMS DECLARATION JS APPLICABLE 
Terms of Business: Cash with order. Despatch of goods within 3 days from receipt 
of order. Where post and packing cherge is not stated please add \/6 up to 10)- 
2'- up to Li, ond 216 up to £2. All enquiries S.A.E., tists Sd 


deep by very famous manufacturer 


wes, per pair 


Mains Droppers. » 
tapped 280 and 410 
ohtus t 


vitreous 
amp 
Par 
T.V. Width Controls, 3/6. 

PERSONAL gpeevens ONLY vin 
Enlarger, 17/6; 12in., 27/6 
Germanium Crystal Diode, 1/6, 
perd. Used Sin. Tube with ton burn 
17/6. Post paid 

Line O.P. Transformer 1 
ean mounted in rubber, 12 
Line and E.H.T. Transformer, 14 Ky 
useing trrocart cor complete with 
line and width control, and 
shields US7 rectifier winding 
Line and ELT Srenstormes 
using ferrocart « pet 
built-ip line and witty « 


tapped 
700 tapped 6nd 


on each jd 


alumir 


35 


mired 


with 
output transformer 
control, 35/-. i 
As above, but « with 
frame bloeking transformers 
25 mA. choke, 100 mid od 
250 wkg. 990 mA. A 
P.aP.s 


complete scan 


am! line and width 


nplete 


“ 
ripple 


Valve Holders 
and loctal, 7é@. each 
Mazda and lootal, 44 
B7G, BRA and HOA 
moulded and BOA with 


moulded 


ecnulng can 


300 whe 
~S mid. 000 whe 
~ 16 mid m) whe 
16 « 16 mid., 400 wkg 


ooo 


old 
250 mid 
16 mid 
& mid., 
® mid 


wire ende 
tae 
wire ends 


OHO OFS Sn 


100 mid., 360 
100 mid., 400 ¥. whe 
A. ripple 
150 mid., 200 
AA 
100 mid i 
16 «16 mid,, 350 whg. 
50 mid., 180 whe 
45 mid., 720 whkg 
Amid. 160 whe 


280 mA., 


230 mA 


Miniature wire ends moulded, 

500 pt., and 001, enc 

Combined 12in. mask and eseutcheon 
in lightly tuted Perepes New aspect 
edged in brown Fite on front of 
cabinet, 12/6. As above fer ibin. tube 
17/6 

Frame Osciliator Biocking Trans 
Line Ose. Blocking Trans., 4/6 
CHOKES 


46 


100 Hen 

20 mA 

200 mA... 0 ohm 

Wide Angie P.M Poous Units 
ad). state tube, 1f 

P.M. Foous Unit tor Mallard 
with vernier adjustment Par 
2 je 

Energise’ Foous Coil, 
mounting bracket, 17/6. 


Vernie: 


low resistance 


PATTERN 
GENERATOR 


Coverage 40 Mc/s-70 Mc/s, 


AS. Malm £3.19-6 
or 29- deposit, 3 pyts. of 4! 


P, & P. 4/- Extra 


Wire.tess WorLp 


JANUARY, 1956 


AGAIN AVAILABLE FOR QUICK DELIVERY: 


SHORT WAVE TRANSMITTING RECEIVING INSTALLATIONS 


T/R-5O0 Mk. Ill INSTALLATIONS 

are designed for use in a communications network and 

the following additional features 

@ PRE-SET FREQUENCY SELECTION, CRYSTAL 
CONTROLLED (in the Transmitter and Receiver) in 
corporating a patented FLICK-CONTROL 

@ BUILT-IN AUTO-ALARM SYSTEM 

@ AERIAL MATCHING: [2-600 ohm impedance over 


the whole frequency range 


nclude 


ACCESSORIES AND 
equipment spares for 3 


SPARE 


PARTS—All 
5 years Operation can be supplied with 
mediate delivery) 


accessories and 


the equipment (in 


We can supply tor IMMEDIATE DELIVERY R.CA. COMMUNI- 
CATIONS & BROADCAST TRANSMITTERS (from 260 w. to 6 kw 


T/R-50 SERIES 
Complete in every detail for immediate operation 
Use: MARINE+ MOBILE: FIXEDSTATIONS 


The performance of these installations is of the 
highest order and meets the requirements of 
commercial telecommunication working in all 
climates and conditions, 


Every design feature has been incorporated to 
ensure: RELIABILITY — ACCESSIBILITY — 
EASE OF SERVICING. 


Brief Specification :— 


TRANSMITTER 

POWER OUTPUT—50 WATTS 

FREQUENCY RANGE: 1,500 Kce/s. to 12,500 Ke/s 
in 3 bands, V.F.O. or CRYSTAL CONTROL with 
choice of five crystal positions 

EMISSIONS: (a) Radiotelephone (voice) with 
facilities for full press-to-talk operation 

(b) Radiotelegraph (code) with provision for ful 
break-in keying 

RECEIVER 

SUPERHETERODYNE LR Mixer, Loca 
Oscillator, 2-1.F.'s, 2nd Detector and Ist Audio 
B.F.O., Power Output Stage with built-in Speaker 
and additional 500-ohm line connections 

Note: The R-50 Mark Il can be provided with a 
muting control (full or partial) on special order 
POWER SUPPLIES 

12 v. Dynamotor Unit or A.C. Mains Supply 
Unie (100/130 v. and 200/250 v. 50/60 cycles) 


BRITISH SAROZAL LIMITED &:cr20Nic works 


1-3 MARYLEBONE PASSAGE - 
Cables: S AROZAL, LONDON 
A.1.D 


MARGARET STREET - 


LONDON - W.I1 


Telephone: LANgham 9351 (3 lines 


and A.R.B. Approved 


THE 
BRITISH NATIONAL 
RADIO SCHOOL 
ESTD. 1940 


IN OUR FIFTEENTH YEAR 
AND STILL 


NO B.N.R.S. STUDENT 
HAS EVER FAILED 


to pass his examination(s) after compieting 


NOW 


our appropriate study course 


A New Year Resolution 


to make and keep. 


“T will take a B.N.R.S. study course 
and do myself a bit of good.” 


A.M.Brit.1.R.E. and CITY and GUILDS Radio and 


Telecommunications Exams., etc., etc. 


PRINCIPAL 
NATIONAL RADIO 


AD. CLIFTON, BR 


BRITISH SCHOOL 


BRISTO 1 


Z. & |. AERO SERVICES LTD. 


COMMUNICATION RECEIVERS 
$-27 HALLICRAFTER 
Range 27.8-143 mc. in three bands R.F. Stafe, three |.F. stages 
AM FM Detector, AF. Amplifier and Output Stage; B.F.O. for 
C.W. Reception; Power Output 3 watts max. Power supplies 110 
230 volts 


PRICE, aligned and air tested 450 0 0 


Fully overhauled to original specification 475 0 0 
CR-1S0O MARCONI 
Range 2-60 mc. in five bands; dual superheterodyne with two R.F 
Stages, two |.F. Amplifiers, Audio Frequency Amplifier and Output 
Stage; B.F.O. for C.W. Reception; Crystal Filter; 500 kc. Calibrating 
Crystal; Isc 1.F. 1.6 me.; 2nd 1.F. 465 kc. Power requirements: 300 
volts 65 mA. and 6.3 volts, 4 amps 
PRICE, fully overhauled and guaranteed 455 0 0 
TEST EQUIPMENT 
SLOTTED LINE TS-S6/AP. Frequency range 428-700 mc 
input impedance 5! ohms; complete with accessories, in wooden 
transit case, as new 5 0 0 
TF-SI7F MARCONI! SIGNAL GENERATOR. Frequency range 
18-58 and 150-300 mc. Output 200 mV. max, fully overhauled and 
guaranteed 435 0 0 
1-222 SIGNAL GENERATOR FREQUENCY METER. With 
Crystal Check Points. Frequency Range 8-15 mc. and 150-230 mc 
Operated from 115 v. A.C. mains, unused, complete with accessories 
4137 6 
GR-804 SIGNAL GENERATOR. Frequency Range 7.5-330 mc 
Output 20 mV. max. Operated from 115 v. A.C. mains, fully over- 
hauled and guaranteed 4645 0 0 
105-SM LAVOIE FREQUENCY METER (TS-127 VU). Fre- 
quency range 375-725. Portable battery operated instrument 
450 0 0 
EVERSHED 4-DECADE SWITCHED RESISTANCE cow, 
range 0-9999 ohms 


Free delivery in London ; packing and carriage extra 


Please write for further details, Catalogues, etc. to 


Z. & |. AERO SERVICES LTD. 
19, Buckingham Street, London, W.C.2 


Telephone: TRAfaigar 237//2 


Wrretess WorLD 


Wireless World Classified Advertisements 


Rate Ji for 2 lines or less and 3/6 for every additonal 
¢ Of part thereol, average lines @ words. Bcx Nambers 
2 words plus | /- plies: Box 0000 c/o “Wireless 

World” Dorset House Stemtord &t., Londo 

discount available on 

Mareh issue, Thursday, 

sponsibility aceepted for errors 


WARNING 


Readers ere warned that Government surplus 
omponents and valves which may be offered 
sale through our displayed or classified 
no manufacturers’ guarantee: 
f these items will have been designed 
al purposes making them unsuitoble 
use, or may have deteriorated as a 

the conditiens under which they hove 
We cannot undertake to deal with 

ts regording any such items pur- 


carry 


NEW RECEIVERS one * asa Tens 
VJ ELEORICAL ah wie | 
LE} Ltd Buoxtord 
Tel 08: 
the ma 


of High 
Reproducing 


wound equipment 
Amplifiers To 
ariable Steep Cut Filter 


Control 
Cross- 


icrophone 
"details and 
05 


ea 0 
A M/PM receiver kits, 5 valve with APC, 80 
d € ange, £18: PM only 


£5. Bel Sound | 


x M Yard, N.19. = Arc 
[0183 
LABORATORIES, Ltd., 125, Tarring 
thing, Sussex, the precision high 
pecialists; amplifier type 8B/1-15E, 15 
itput, response 15 
ib, cut i8db, treble 
B.V.A. valves, complete 
) switched input filter 
( ers at 56¢ns 
$; the superb 
tape amplifiers to suit most 
zed amplifiers to order for the 
scientific industries Tel Worth 
(0095 
PLIFIERS— 
COND-HAND 
£05. Fai 


communication 
may be seen 
(5464 


also ARS 
Re quirements please 
Grove Green 


ariborough 


22gns 
the 


pecial 
and 
ze 


RECEIVERS AND 
spnenvs AND § 
eiver, good condition; 


ll-valve 


2 recently 
master tuner, 
1 init 
es sacrifice 
Worthing 
World " 7-valve quality M 
cathode follower and magic 
» cream Perspex cabinet with 
and slow motion tuning 
» with power supply, unused 
all high fidelity amplifiers 
7 valves, approx. half origina! 
grade Perspex cabinet, as 
Gesignec for housing ali 
with illuminated dial and 
indicator 
price, as above 
housing TY convertors, 
with rae iituminator 
use 


duce eye strain and improve 
imiteg number ar eASn— 
{52 


Lovesre sa SURPLUS AND 
ECOND-HAND 
XIOM. 80 
8 


270, 6.0.0.- 


5419 


Bin, 


ing 


loudspeaker, £14 
Worksop, Notts 
(5520 
concentric 
RP matching 
ii gh 8t.. C 
[5521 


WB 12in 
! special 
ver £16 


goane’ 

larg 

6a, 
Wa 

NEW vest EQUIPMENT 

ity meer Ag for aeria 

" tor full 

Rad} Aids, t.. Wat- 

Watford 6 (5447 


TEST FauiTeany. y+ ated AND 


120kc/s, 7s, 

C 

m — in working 
each Hadio West 5 

(5441 


Aveminor Hor w~ d 

1 Brediey ‘sco alse 6-valve 
speaker all 
offers. —Box 


Lid., = Market 
5988. 


0 chassis with 
4 used, 


Mullard 20-watt | 


remote controls, | 


Have you 
considered the 


a modern Output Trans- 
former can mean to your 
High Fidelity equipment? 


You cannot expect your equipment 
to give you the maximum reproduc- | 
tion performance until you use an | 
Output Transformer especially de- | 
signed for the purpose. The quality 
of reproduction you obtain can be no 
better than the quality of the Output 
Transformer you use. That is why 
Partridge have produced a range of 
Output Transformers to suit all | 
published circuits and also to meet | 


individual requirements. Prices from | é 


82/6 to 235/-. 


Illustrated is 
the P.3064 
available in 
a full range 
to provide 
accurate 
matching to 
a wide 
variety of re- 
quirements 


' Price 115/-. 


| complete 
| arranged 
| PLEASE write 


PARTRIDGE TRANSFORMERS LTD., 
TOLWORTH SURREY 
Phone: ELMbridge 6737/8 


| Bradmatic, 


| ar 
JASON F.M 


Test 


IGNAL generators, oscilloscopes outy 
meters, valve voltmeters, frequency me 
multi-range meters in stock, your enquiries are 
invited Requirements to RT & 
254, Grove Green Rd., london 


TEST EQUIPMENT WANTED 
ISTORTION meter or wave analyser wanted 
any make, 250v a.c., must be cheap, state 

rice, make, model.—White, 90, Fairbank Ra 
Sradford, 8, Yorks. (55% 
NEW DYNAMOS. MOTORS. ETC 
A.P. No 2A 1.2hp petroi engine. air-cooled 
4-stroke, starting rope, tools § inatructior 
book; £17/10 delivered 
T. W. PEARCE, 66. Great 
Angel) 


DYNAMOS, MOTORS, ETC. 
SECOND-HAND 

ALRADIO convertor d.c./a.c 
out 200/250, lwamps, £7, 0.n.0 


Lee 8 aC OT T 
200 


Stratford pan. Avon 
SOR sale, 40 Newton motors, No. 252864. 24 
volt, as type PM1.—-L..M.K Manufacturing 
Lid., Brentford, Middx - 
C./A.C. rotary convertors, 
compl. with all 
3,000w 2£45.—Mugdan, 
London, W.2 
,000c/s motr- alternator 
dc output 80v, Ilph 
500VA. complete with starter 
panel and voltmeter, all mounted in ventilated 
stee) cabinet 14inx26inx49in high, new in 
Original cases; £16, carr. extra 
P ORAWSHAY 94, Pixmore Way, 
worth, Herts Tel. 1851 
OWERFPUL ex-Government 
for 230 yolt mains, approx 
rpm, ideal for ali small tools, grinders, saw 
benches drillers, etc., very imited numbe 
mnly to clear at 29/6 each, packing and rai 


arge 2/6 (Gt. Britain on 
ES, 48, Masord 


EQUIPMENT SURPLUS AND 
SECOND-HAND 
ters 


E.1il 


wc. 
10013 


SURPLUS AND 


Percy St 
(near 


in 200/250 

Box 7450 
5407 

motor -alternator, 

w Brookes 4 


Co., 
250 d.c./20 ac., 
accessories, 1,500w £50 
23, Brook Mews North 

[5512 
in 220v 


sets ut 


Latch 
(008 


electric motor 


Ybp at 2.001 


WAL TON'S WIRELESS 
Bt Wolverhampton 


NEW GRAM OCH ONE AND 80UND 
EQUIPMENT 
RANSISTOR pre-amps for 
unior 6gns; senior £9/15 
STEREOSONIC tape equipment 


E150 
REPLECTOGRAPH 
t 


tape play-back 
complete 
&51 
£6 
Socks 


fron 
tape -decks 
12/7; kits 


Wearite 
and all 


10; Lode 


aie 
for 
Truvox 


18 complete 
R/P amplifiers 
COLLARO, ° 


and 
available 
‘PH 


amy 
ONE Gladstone 
HARDING = EC FRONT ‘8 
Cricklewood N.W.2 
IGH GRADE TAPE brand new 
pools, smooth oxide 
» Db within 1000th 
measurable 
based ist 
each for six) 


120A, Mora Rd 
wos 
1200ft on 
tested devia 
of @ second 
coercivity 275 Oer 
55/-, offered at 21 
postage 1/6; guaran 


RECORDERS for industrial 
use, disc recorders, 
your tapes to disc 


wear 
(21 


and 
blank disca 
specialists 
Services 
Eccles 
Thur 


profes 
micrc 
in LJ 
Recording 
House, Pe 8t 
Di rector, 


(1948) Re 
Manchester 
w Bmith 
10122 
INE-VOX disc recording equipments type 
O7J tor high-quality recordings from exis 
ing Microphone equipment; price from 2éens 
also available as & complete channel! inclusive 
of mic.. amplifier and playback equipmen “ 
70gns, type C7 for highest quality professions 
requirements—recorder mechanism @* 44gns, or 
channel] at 110gns demonatrations 


in London 
for details to KTS Lia 
Copiow.” Park Rd., Braunton, N. Devon Te 
Braunton 224 Callers by appointment only 
{0210 


CRAMOEHIONE AND S80UND gauopmany 


Ayla s w 
EM!I-PRO BRIONAL Prifivs Rape Re Recorder 
as new, together with additional stan 
ribbon microphone, offers —Box 4019 [549 
IMON CDR49A disc recorder with built-in 
amplifier and separate plug-in mixer unit 
origina! price £200, offers invited.Box 7480 
5414 
ttle used ood conan v 
tuner and 6 PP amopfr 
sae enquiries welcomed 
(5554 


recondal 


APE ampfr 
ap A 


v cheap 
7068S 


R SR ADMATIO D2 recorder 


C ‘ 
one 
H6 
iii 


‘sd. ’ eration ‘na 


BUYING A 


DUODE 


iS MUCH 
MORE 
THAN 
JUST 

BUYING 


ALL DUODES ARE THE FINEST 
LONG TERM INVESTMENT IN 
GOOD SOUND 


INSIST DUODE 


DUODE SOUND REPRODUCERS 


3, NEWMAN YARD, LONDON, W.1 


SURPL U § 


TRANSMITTERS 
in stock ’ 
Handie Talkie 
3,500 wart 


RECEIVERS 
from 15 k t 
and direct 
the arg 


65 vaives 


TEST EQUIPMENT 
Over 00 fer 
stock 


VALVES 


ricis! ve 


RECORDING GEAR 
™M Ame r 
R.C.A ta 


dis wire, f 


POWER SUPPL’ Y 
Generato R f 


from 2 volt Oa 


ABRIAL SQUIPMENT 
20fc. Masts 20fc. « 
wire guys, bear 
SNOCELLANGOUS. 
Chests, Chokes ’) 
Electric Acce 


sulators, Loud 


Switchgear, T 


Full lists available 


A 


P. HARRIS 
ORGANFORD DORSET 


Telephone Lychett Minster 712 


GRAMOPHONE AND SOUND EQUIPMENT 


SURPLUS AND SECOND-HAND 


AND SOUND EQUIPMENT 
AND SECOND-HAND WANTED 


a 
Park 


NEW COMPONENTS 


COMPONENTS SURPLUS AND 
SECOND -HAND 
A 


WANTED, EXCHANGE. ET( 
ED 


A 


ANUARY, 1956 


NEW4thEDITION” | 


ELECTRONIC AND RADIO 
eeapieremnemans 


by F. E. Terman 
£3116 Post Free 
Radio Servicing Pocket Book, by 
—&. M 06 


oy and J, P. Hawke 
Postage 4d 
Probes, by Bruno Zucconi and Martir 
ifford. 20/-. Postage 6d 
Maintenance Manual, by Mullard 
106 Postage 6d 


Scattering and Diffraction of Radio 
Waves, by J we Mentzer 30 -. 
Postage 6d 


Electrical Engineer's Reference Book, 
Bth Editic by Molloy and Say. 70/-. 


Post free 


Transistors Theory and Practice, 


by Ruf P. Turner 16 Postage 6d 


Principles and Practice of Radar, by 
H. E. Penrose and R. S. H. Boulding 
50)-. Postage | 


Radio Valve Data compiled by Wirele 
Ww 3/6. Postage jd 
THE MODERN BOOK CO. 
BRITAIN’'S LARGEST STOCKISTS OF 
BRITISH & AMERICAN TECHNICAL 
BOOKS 
19-23 PRAED STREET, 
LONDON, W.2. 
"Phor PADdington 4185 
en 6 days 9—<6 rc 


RNEW CATALOGUE FREE ON REQUEST 


my te 
omnes Utility 
t Cub Dri "Sanders 


D. Hang 
ty Utij 
». Bander lity Drin 
P 


AND FOR 
STRUCTOR 


* SUPERHE Ts 


* COIL PACK 


CHEAP 
* RADIO GEN, 


* 
RADIO" CONTRO} ! 


re 
* CATAL Ram 


OGUE 


Sh ND FOR You 


SUP. 


from 


THE LITTLE FACTORY 


WITH 
THE BIG 
REPUTATION 


TRANSFORMER 
TYPE 46814 


ccir 
JI 


| MOTOR 


| class 


ented Core 
6,60012 
ped at 43 Secondary 
40, 70), 110, 160,220) 
Handies 20 warts at 30~ 
y response 0.2 db from I5~ 


centre 


tapped 


an 


type 


f fixing centres: 


For the technically minded :— 
Pr y ind 90 hys.D.< 
400) + 4002 


tance Resistance 


eakee+ reactance to 
22C0 
secondary 2 


secondary 
m/Hys 


primary: 4m 


a. 


(SAVAGE ify DEVIZES) 


NURSTEED RD. “Vee? DEVIZES, WILTS, 


Hys 


| METROPOLITAN 


Wire_ess WorLp 


WANTED. EXCHANGE. ETC 


frequer mete: want 


C221 ' 
lB £25 + sh immediate Plea 
end ) Je Tollenaere, 25, De 
va London, N.19 

ANTED 


valves TV 
radiograms 
Spon Lane, Wes 


wW W2STED. B.C.610 Ha! 
best prices 
mersmith 


OMPLETE high 
be near 
Separate ur 0 
preference for Dynatror 
Goodsell Box 8085 
ANTED. good qual 
tape recorders test 
radios. record players 
ponent et estt 18 
‘phone Ger. 4634 Miller 
ter S« 


fidelity 


new 


707A 
ffer 
va ve 
LVESs WANTED 
WANTED yn as TX ( 
Box 7673 
CABINETS 
_ yz RADIO 
finest finish 


have the be 
See page 

ABINET‘ 

win, 5é Talbot Rd 


built to y« 
Wr IT 
ind 
R. Sh 


Ww 


uur own 
Islewortt 


radiogram 


METERS WANTED 
We, urgentl y re 

omponents 
ANI BRS. 
Rd 


ity arge or 
ELECTRONIC i 
London, N.W.1 Euston 
REPAIRS AND SERVICE 
AINS transformer 
formers » an ation 
rewin and coms ete ove 


guarant 


Hampstead 
4665 
trans 


rhauls 
eed 


first 


PM 
Warser 


Ga e, Nottingham 


[_CUDSPEAKERS reps 
Loudspeaker Serv 
Oxford 
AINS transformers 
colls. etk promptiy 
wound or manufactured | 
LADBROKE REWIND 
Harrow Ra., London 
RANSPORMER rewind 
H.1 transformers and 
delivery range of replacement 
or manufactured to your 
RADIO 
London W 


2 HOUR service 
transformer 
et 


Kilburn Lane 


to spe 

ecard for 

180, Windham 

Cc. BOULTON 

speaker specia 
me assemblies f 

microph 

specif 


RMATUREI 
vacuums 
motors 
stor 


parts, hoses 
any make in stock 
Lane, Leeds. 1 


PAINTS. CELLULOSE ETC 
spraying hardbook 5/e 
ose and synthetic paints and 
ite supplied: catalog 
nard Bro 20ks 53, Harold Wood, Rom 
BUSINESS AND PROPERTY 
RAVELLING second-har a 
for sale, due domest! 


cluding transportable 
equipment Box #8084 


televiai« 


Quustiong 


TWIN Radiogram 


price €62.16.0 (inc. tax) 


The Twin has been designed to suit the smaller 
type of room without sacrificing quality of 
reproduction This has been achieved with a 
compact cabinet (3l4in. high, 27}in. wide and 
14}in. deep) soundly constructed, and finished 
in elegant Walnut veneer Twin 10in. P.M 
Speakers give faithful reproduction, free from 
distortion and resonance and the latest 
COLLARO RC54 Autochanger is fitted 
The 8 watt amplifier (Armstrong PC48 featured 
below) is housed in a unique “hopper” arrange- 
ment permitting armchair control over al 
operations 


price €25.2.0 (inc. tox) 


F.C.48 Chassis 


This 


over 


versatile &-valve chassis is the result of 
20 years of specialization in high quality 
Radiogram chassis It ms 6been = «specially 
designed to take the fullest advantage of modern 
High FP idelity recordings, and the unsurpassable 
qany of the new F.M. transmissions. The 
Push-Pall Tetrode Output Stage will give more 
than 8 watts, with a Frequency Range of 
20-20,000 cps. and due to the Negative Feedback 
employed distortion is negligible and transient 
response exceptional 
BASS and TREBLE controls are independent 
continuously variable, and both LIFT as 
A novel Thermometer type of 
is provided for both Controls 
socket at the rear enables an 
Tuner to be simply plugged in when 
required We recommend, of course, the 
ARMSTRONG F.M.56 


accessible 


We shall be glad to give you a demonstracion 
of these and other models in our range 
at our Warlters Road showrooms (open 
96 p.m. Weekdays and Saturday). If 
you are unable to visit us please write 
for descriptive literature mentioning 
WIRELESS WORLD 

HIRE eaheres HASE facilities are available 
GUARANTEE: Ali our models are sold 
under -*? and unconditional money back 
guarantee of satisfaction 

PREE TRIAL IN YOUR OWN HOME. 
Your money will be returned if for an 


reason you are not satisfied after 7 days’ tri 
WIRELESS & 


ARMSTRONG fevevision CO. LTD. 
Warlters Road, London, N.7. 
NORth 3213 


men Telephone: 


RY. UNITS. TYPES 2 
KP, RPS, solle 
with a/Vhis6, i/VI 
PLIFIER 176 tt 


AERIAL RELAYS 
MOTORS 
10/6. F&F 


, 4 
2/6. CLOCKWORK < 
* . a6 type, « 
0/6. B1366 17/6 
RLAOZA good 
#A4/ 10) ] VIBRAPACKS POR 
ig yv. t \ 

earr RT-A/AP$-1 

aan 

min, IF! 70 

ow 3/6 CONDENSERS 


S104 ‘ 
TRANSFORMERS 
RESPONSER 
25 
REN 
vl 


W. A. BENSON (WW) 


306 Rathbone Road, Liverpool, 13 
STO 1604 


OPPORTU 
IN RAD 


4 Get this FREE Book ! 


, ENGINEERING 
. OPPORTUNITIES 


% é 


PELEVISION ind 
RADIO A.M lirit 

& 

Ceuild ‘ Tele 
vision, * , Sound 
Film Proje« Short 
Wave High requency and 
General Wireless 


“ourses 


We definitely Guarantee 


“NO PASS—NO FEE” 


PREE 


BRITISH INSTITUTE OF 
ENGINEERING TECHNOLOGY 
686 COLLEGE HOUSE 
tv-d1, WRIGHT'S LANE 
VORDON, WS 


BUSINESS OPPORTUNITIES 


e compa 

t Gucts is prepa 

levelogpment of new 

t Electronic Engir 
wn ability to ; 


ence to Box 
WORK WANTED 


assembly a 


PUBLIC APPOINTMENTS 
wi } rRALIA 


MISCELLANEOUS 
A! romat 
7 wits 
Mi rTALWORK 


HiILPOTT 


OUF 


1956 


“AUTOMAT” 
The Reliable Battery Charger 


As supplied to the Ministries, County Councils, 
and to makers of “ The Best Car in the Worid."’ 
Export Enquiries Welcomed. Special units to 
order up to 750 watts output. Seienium rectifiers 
40 ma to 10 amp. Transformers up to 1 kVA. 


CAR HOME CHARGER 
2 AMP 


1 


a £6 10 
FOOLPROOF 


SELENIUM RECTIFIERS 


CHAMPION PRODUCTS 


43 UPLANDS WAY, LONDON, N.21 
"Phone: LAB 4457 


CABINETS « « « 


WE CAN SUPPLY ANY CABINET 
to YOUR OWN 
SPECIFICATION 


The Contemporary 
(left) ‘ nak re 
eered with 
mahogany interior 
y wax 
d but avai 
any shade to 
ac £8/15/0 
bhinet 
be 
n any 
walnut 
yak mahogany 
for £19, 15/0 
oe 7 
{ 


Both Cabinets 


5 valve chassis, £12 10 

8 valve Armstrong 

FC48, £252 - 

4 vaive Armstrong 

FXPI25/« eSi/iv6 
FM/AM 


5. 

? vaive AM/FM, 26 gs 
j-speed Garrard and 
ollaro autochanger 
also BSR Monarch 
£7 196, and Plessey Autochanger €9/15)-. 8 in 
Oin. and I2in sdmans, Wharfedale, G.E.C 

and VV.B. Speakers 
for mplete atalogue abinet 
Autochangers and Speakers refunded 
receipt of order 


H.P. can be arranged 


LEWIS RADIO COMPANY 


120, GREEN LANES, PALMERS GREEN 
LONDON, N.I} BOW es Park 6064 


GILSON 
TRANSFORMERS 


THE OSRAM 912 
AMPLIFIER 


Ref. WO 710, has 
4 approved by the General Electric 
use in the Osram 912 Amplifier 


pice 42 - 12.6 


THE MULLARD 5-10 
AMPLIFIER 


rom Mullard letter 
ave much pleasure in informing you that 
ample ctransformers—Ref. Nos. WO 
4 696B—for the Mullard 5 valve 10 watt 
which you exhibited to us for approval 
n our laboratory and have been 
the specifications laid down.’ 


G.7.6 
a@.3.6 


5-10 ¢ 


transformer 


tested 
neet al 


Price 


Transformers are 
oriented grain silicon steel! 
ing an extended low frequency 

with low inter 


stput 


ether extremely 


MAINS TRANSFORMERS for the | 


912 and 5-10 AMPLIFIERS 


Ls 300-0-300 V., 150 mA 
WO 741A. SV.2A. Ref 


245 volts, 50 c's 
T. 5A. Ref 
# 63 V.1A 
ke WO 724 


10 Hy., ISO mA. List Price 


Transformer and 


within 


Choke ratings 
the rating of the 
the requirements of the 
approx. 102 mA. H.T. and 2.5A 

B8mA. H.T. and 2.5A. LT 
or radio feeder unit and are 

with B.S.S. 1711/1936 
reliability in service 


R. F. GILSON LTD. 


tie ST. GEORGE'S RD., WIMBLEDON, &.W.19 
Phone: WIMbledon 5695 

MAKERS OF WEON SIGN TRANSFORMERS 

Contractors to Admiralty, etc., A.1.D. Approved 

Wave) Ltd., 25, High 


which is 


cover 


pprox 
amplifier 
sted to conforn 


y moplete 


kist Berry's 


Holbor dor 


(Short 
W.C.1 


Wrretess WorLD 


MISCELLANEOUS 

wn TV and learn about its 
and servicing 
engineer-tutor available whilst you 
and building. Free brochure from 
tutes, Dept. WW58. London, W.4 
with H.M.V.) [0180 


matntenanee 
Qualified 
are learnir 
E.M.I. Inst 
(Associated 


NOTICES 

RITISH SOUND RECORDING 

TION. Details membership 
the profesaiona! sound recording 
sll others interested in recording high quality 
eproduction and other branches of audio 
ngineering, together with details of the Lon- 
ion lecture programme and the Manchester 
Portamouth and Cardiff Centres be ob- 
‘alned from the nm. Membership Secretary 
H J Houlgate A.M.1.E.E., 12, Strong bow Rd 


tham. 8 051 


ASSOCIA- 
open to 
engineer and 


AGENTS WANTED 
ERVICE agents for VHF R/T systems 
required throughout Great Britain by 
manutacturer; interested applicants 
electronic equipme nt. . 
test equipment 
trand House, London 


SITUATIONS VACANT 
The engagement of persons answerta these 
adserties ments must be made through the local 
the Ministry of Labour and National 
if the applicant is a man aced 
woman aged 18-59 inclusive, unless 
he or she or the employer is excepted from the 
presierone of The Notification of Vacancies 
Order 1952 
GoLar rRON 
rECHNICAL commercial 
Further expansion now offers 
tor a few able men to join the leading selling 
team handling electronic instruments in the 
U.K.; men quali in electronics with pre 
vious selling experience are invited to apply to 
THE Personnel Director 
MOLARTRON Electronic 
Rd., Thames Ditton, 


representatives 
an opportunity 


Group 
Surrey 


Litd., Queen's 
15514 


} R4v10 Officers required for the 
| POSTS AND TELEGRAPHS 


DEPARTMENT 
Nigerian Pederal Government, for one tour o 
12/24 months in the first instance. Candidates 
nay be appointed (a) on agreement with pros- 
pect of permanent and pensionable empioyment 
nm the salary scale (including expatriation pay) 
£750, rising to £1,284 @ year, or (b) on con- 
tract terms with salary scale (including ex- 
patriation pay) £810, rising to £1,586 a year 
with gratuity at the rate 4100-2150 a year 
Outfit allowance up to Free passages for 
iMicer and wife Assistance towards 
children's passages and assista 
for their maintenance in U 

full salary Candidates 

experience in operating wireless and 

ection finding ground stations for air ser 
vices, and posses a P.MG. Certificate in radio 

graphy, an air operator's certificate, or 
equivalent service qualification, They must also 
have a thorough rounding in 
and procedures rite to the © 
1, Millbank. London, 8.W.1. State 
n block letters, full wn li onsions and caper 
ence and quote M2C wr 5472 


EXPANDING Electronic 


OF @ company of establist 
jUires able and experien 
ENIOR Electronic Eng neers 
TO undertake @ responsible part 
velopment of a wide variety of 
juipment 
THE appointments are permanent and pen 
onabie attractive salar are offered to 
= neers f directing entire projects 
wi ive and enthusiasm 
CANDIDATES should preferably 
Honours Degree or the equivalent, 


Division 


ied reputation re- 


in the de- 


les 


possess an 


as a deterrent to en 
F XPERIENCE should inc 
it design. and a sound 
orm unications circuits is 
*LICATIONS wil) be treated as confidential 
and should be made ¢t The Superintendent 
Electronic Develo yment 1 n 8. Pullin 
& Co Ltd Great West Rd Brentford 
0 


"9 


ineers of proven ability 
ide several years of 
knowledge of radio 
an advantage 


Middlesex 


"TEL SCOMMUNICATIONS Engineer 
BRITISH company in Bangkok 
communications engineer with 
ledge of manua! and automatic 
und V.H.F. radio equipment 
for executive and sales ability 
ferably single, and between 25 
Passages paid, provident fund Accommodation 
provided, transport assistance and leave at end 
of contract ri ve Box T.669, c/o Streets. 10 
Old Br 5471 
LDHAM ¥ ‘pu Cc ATION 


require a } 

working know 

telephony, H.F 

The position ca 
Applicants 

and 50 years old 


COMMITTEE 


MUNICIPAL Technica] College 
APPLICATIONS are invited for two 
assistants, Grade “B in the electrica 
ering department Industria! 
adio and television servi 
experience is essentia 
graduate or equivalent 
with appropriate ind 


ets of 
engin 
experience in 
ing and/or teaching 
for one post and 
qualifications together 
istrial and/or teaching 
Salary 
to £89) per 
Starting salary fixed 
mle according to previous exper! 
details and application forms 

b + from the Director of Ed 
Education Offices, Union Street West, Oldham 
returnable within 14 days (5448 


although a | 
ack of academic qualifications should not serve | 


6 *. 


eum RAD TO auiisitouncam 
THE CONNOISSEURS’ CHOICI 
Acclaimed the world o ation Hie 
Fidelity enthusiasts ve rang 
Quality peakers 
is now divtr buted ex 
London 


| tention 


ver by 
thie moet 


two gen 
mprehen 


ely by our 


Bales Organ 


15° 6.8. 15W 

AUDITORIUM 

Mk.I £15.15.0 

Mk.11 £18. 5.0 

The Auditorium has an extremely 
level response from 20 cycles to well 
above 5,000 cycles and is to be preferred 
for true BASS reproduction in multi 
speaker systems. 


Write for full details of our 
High Fidelity equipment, which in- 
cludes GOODSELL ‘Golden Range "’ 
Williamson & Ultralinear Amplifiers, 
Tone Controls, AM/FM Tuners, Tape 
| Equipment, the world-renowned 
ORTOFON dynamic Pick-Up, with dia- 
mond or sapphire styli, and the Woollett 
Transcription Unit. 


a 


4 


bree n Pick-Up with 2 Heads and 
Transformer with Sapphire styli £18.19.6 
With Diamond stylii €30.6.8. 

With a frequency characteristic of 20 
20,000 c/s + | db and an output of up to 
100 millivolts, the ORTOFON electro- 
dynamic moving coil pick-up ensures 
the undistorted reproduction of every 
single note obtainable from gramophone 
records with complete realism. 

We recommend the Ortofon Pick-Up 
for use with any of our equipment when 
an outstandingly high quality of reproduc- 
tion is desired. 

Mail orders only pending the opening of! 
our new showrooms 


Trade and Export invited 


JOHN LIONNET & CO. 


DEPT. W, 62-43 Queen Street, London, £.C.4 
! Tel: CiTy 7167 


range of 


specialised | 


enquiries 


158 


Wireless sets 19 Mk. lil (Canadian) 

Wireless sets X32D. CW, FM 
AM. 2-8 Mc/s 

Wireless sets 62. CW. R.1 

Radio Sets SCR 300 FM. RT 
40-48 Mc/s 

Walkie-Talkies type 58(Canadian) 

Airborne Radio Ce passes 
SCR269G 

Airborne Multi-channe VHF 
equipment 100-156 Me 

High Speed Morse Telegraph 
Transmitters 

Telegraph Tape Printer: 

Terminal Units Appar 
Speech Duplex 

Apparatus VF Speect 

Apparatus two-tone Tele 

Carrier Terminals | | 

Field Telephone Sets types Dandf 

Switchboards, universa |, 6-line 

and 10-line 


Prices and further de 
request 


Spare parts and associ 
ment 


Transmitting valves 


805, 807, 832 


R. GILFILLAN & CO. LTD., 
7, HIGH ST., WORTHING, 


SUSSEX 
Tel Worthing 8719 and 3018! 


SOUTHERN RADIO'S 
WIRELESS BARGAINS 


TRANSRECEIVERS Type wv 
falkie) Complete with 5 valve 
carrying case Ready us Les er 
attachments, 30 per set ATTACHMENT f 
use with TRANSRECBIVER HEA 
PHONES ; THROAT MICROPHONE 
Lead and P ; INCTK BOX 26 
AERIAL ; SPECI *) { used 18 
TRANSRECEIVERS " ve t 
with ALL COMPONENTS 
11/6 per set. P.& P.2 
TRANSRECEIVERS Tys 
TWO UNITS (Receiver & Sends 
“ 
f 


Metal Case. Complete tt x V 

anuneter ete Le XTERNA 

MENTS, €4/10)- 

BOMBSIGHT COMPUTERS 

BRAND NEW 

GYRO MOTOR 

WHEELS, etc et 

Experimenters, et 43 

LUFPBRA HOLE CUTTERS 

to Jyin. For Metal, Wood, Pla 

RESISTANCES 100 AS RTE 

VALUES. Wire Ended, 12/6 px 00 

CONDENSERS 100 A RTE 

Mecal Tubular, etc., 15/- per 100 

PLASTIC CASES. /4i: 

ideal for Maps Display, et 

STAR IDENTIFIERS Type A-t 

both Hemispheres. in case, $6 

CONTACTOR TIME switTcres 

proof case. Clockwerk mover Z 

per sec Thermostatic Cont: “tt 6 

REMOTE CONTACTORS use w 

MORSE PRACTICE SET with Burze 

6%. Complete with Battery 9/6 

MORSE TAPPERS, Sid 3/6; Midget, 2/9 

CRYSTAL gr tg Type Ne 

Transit Case ess Vaive 

METERS AND AIRCRAFT INSTRUMENTS 

Only need Adjusument or w brok 

TWELVE INSTRUMENTS, includ b > bra 

new Aircraft iInecrumenes. 35). | 

Postage or carr. extra Pull list of Radic » Books, 24d 

SOUTHERN RADIO SUPPLY LTD 
tt LITTLE NEWPORT STREET 

LONDON, W.C.2 errard 665 


WorRLD JANUARY, 1956 


SITUATIONS VACANT Fe ee ae eee eee a 
TELEVISION, Ltd 
“DIPLOMA”’ HEADPHONES 


oa 


tants 
4¢ 


rECHNICAL, , 5 o Lightweight High Resistance (4,000 


ohms) Complete with cord 
17/6 
ideal for CRYSTAL SETS 
The “TYANA" Standard Soldering tron 


be Se ae anc a and 
_ >) 


Adjustable Bit 
Weight approx. 4 oz 
Heating Time 3 min 
40 Watt economy Con 
sumptior 
@ Standard Voltage Ranges 
411 
Replacement Eler ts and Bit ways 
able 
KENROY LIMITED 
152/297 UPPER &T., ISLINGTON, 
LONDON, W.1. 
Telephone: CANonbury 4905-4663 


PLP a aaa aaa a aaa? a? 


ARC 1 VHF Transmitter/Receivers installations 
RSOB ARNS Glide Slope Receivers 
ARN? Radio Compass installations 
The above and many other American radio equipments 
in stock at Croydon Airport 

PHONE, BOR CALI 


AVIONICS LIMITED, 
—ooe AIRPORT, SURREY 


NEW S.T.Cc. AND WESTALITE"’ 
SELENIUM RECTIFIERS Largest L.T 
range in Great Britain. Latest Current 
Products NOT Surplus. 


CURRENT PRICE LIST 


INCLUDING 74% INCREASE 

$7. 4&4C E.H.T. K3/15, 49; K3'45, 8/10; 

K 3/50, 9/4; K3/100, 15/10; ali post 4d. extra 

BRIDGE CONNECTED FULL WAVE 
v.i2a 

326; 4 


55/-; 


84 .; ~~ 3 
: ; ; 2a. 138/-; 3a 

; all post 1/6 
BRIDGE CONNECTED WITH 
SQUARE COOLING FINS. I7 vy 
53/-; 10 a., 60/-, post 1/10 
BRIDGE CONNECTED HEAVY DUTY 
FUNNEL COOLED, or 7iin. SQUARE 
COOLING FINS. Both types, same price 


: 10a 
23716; 10a ~; all post 2/2 


WESTALITE’ (BRIDGE), 
) 17'-; 2.5 a. 29/10; 
20 a., 107'-: Wa 
i2a., 17 75a 
99/8; 20 a, 189 4; 
; 2.5 a., 54/10; 5 a,, 75/2; 
v. 25a, 104/10; 5 a. 178)/.; 2 
E.H.T. RECTS., 14D. 134, 23/8: 36 EHT 60 
34/2; IBRA, 1-1-16-1, E110; all post extra 


Wholesale and Retai 


Special Price ‘or Export and Quantity 
T. W. PEARCE 


66 GREAT PERCY STREET, LONDON, W.C.1 
Of Pontonville R4. Between King’s Cross and Ang-! 


1956 


DEPENDABLE 
RADIO SUPPLIES 


Na TOTTENHAM STREET, W.! 
TEL.: LANGHAM 7391/7392 


| minute Goodge St. Station 


SERIES WOUND FRACTIONAL 
H.P. MOTOR 1/100 H.P. 


. 
. 


output 7,000 r.p.m. at 0.63 amp 

stput 2,800 r.p.m. at 0.25 amp 

output 380 rpm. at 0.5 amp 
176. P. & P. 2 


AMERICAN 807 VALVES 


Brand new. Individually boxed 
e6 -each. Special price for quantities 
d 


& P 


INERT CELLS il? 


1.5 volts 


to render active 
needed and will 


h water 


arging 
ce26.P.&P. 9d 


ROTARY TRANSFORMERS 
H.T.31 


Input 11.5 v 


Output 250 
v.atl25mA 


H.T.32 
Input 11.54 
Output 490 
v. at 65 mA 

32 30)-. Post 2 


SPECIAL OFFER 


Bulbs 6-8 v. .25 armp., 
,6-per dozen. 12-16 v. .1 arnp., 
, 76 per dozen. Post free 


55/-. Post 2 H.T 


American 
M.B< 
M.Bc 


AMERICAN 
DYNA- 

MOTORS 
Size 44°x24 


i 


wd 


D0. Output 
285 Voits 
075 Amps 
Price 37/6 ea. PP 2)- 


SPEAKER BARGAINS 
5° P.M. Speakers 
146 each. Postage & Packing 2/- 
12° PM. Speakers 
32/6 each. Postage & Packing 2/6. 


Amps 


Quantity and Export Enquiries invited 
Callers also welcome. 


Open Monday to Friday 9.30-5.30 Saturday 
9.30.1 


TERMS—CASH WITH ORDER AND C.0.0 
DEPENDABLE—ALWAYS DEPENDABLE 


Wiretess WoriLp 


SITUATIONS VACANT 
M.I. ENGINEERING DEVELOPMENT, Ltd 


PEL THAM (Middlesex) Laboratories 
THE Company, whose intere 

the electronic field from 

eering design problems 
rsonnel to work on a 
mntracts ‘he jlowing 

needed 

SENIOR Engineers 

e to initiate and 

inal investigation 
airborne itor “ 
problems ) rable 


Go ernment 
grade of stall are 


sibilities will 
rogTrammes of 
ystems 

aerial 
electronic ex 
the relevant 
degree 


essential 

INTERMEDIATE. "és 2a will be tech 
nically capable of lead development 
groups and will als ab t deal with 
drawing offices, workshop | trials organiza 
tions An Honours degree, H er or equiva 
lent qualification, together with to 7 ears 
experience in general electror neering or 

development, is ‘ al (ED/ 2s 

‘EER: ipervision 


TELENe 


COMPLETE EQUIPMENT 
FOR EXTENDED AERIAL 
AND WIRED T/V SYSTEMS 


SOURCE CHANNEL AND BAND CON. 
VERTER A.G.C. UNITS, COMBINERS, 
SPLITTERS, EQUALISERS, LOAD AND 
SPLITTER UNITS. INCLUDING ALSO— 


5 
genera 
€ 


ears 
together 
essential (ED/2 
JUNIOR ghettos and 
to carry out the more 
in the electronk 
practical 

” pitesnasively 

erien is 


IATHEMATIC IANS 


with 


WIDE BAND CHAIN AMPLIFIER 
MARK it! 
THE repeater for Band |\—F.M.—Band 3 extended 
aerial systems. Gain 20 db + 2 db over entire 
spectrum 40 to 220 mc's. 75 ohm in and out 


AND 


WIDE BAND LINE REPEATERS 


TYPE 3 
should also be able to imilate EXTENSIVELY used for urban T/V Relay co-axial 
technical and practical aspect product 


being designed. (ED/50 : cable systems. Indoor or weather-proof outdoor 
EACH of these posts is pensionable and pro-| "odels. Incorporating line powering devices and 
gressive Salaries depend upon the experi special input circuit to maintain preceding cable 
ence, qualifications, and ability of the candidate load throughout the band 
ane 7 che resperany MR the preferably "by Gain 33.db + | db, 40 to 70 me's. 75 ohm in and 
appointment ‘will be held at E MI out. Comprehensive lists of all above on request 
ing Development, Ltd., Victoria Rd 
palace on working days end Saturday 
Applications full details and stating | 
ed b the Per- 
g Development 
(5477 


pin mathem 
aptl tude for app! 
ractical manner are 

IN! TRUCTORS t k ature 
demonstration equipment to rgal 
the training of service Candidates 
for these posts 
similar work in 
years old. and hold equivalent 
PD pene me 


Hayes, Middx 


"T'ELECOMMUNICATIONS igineer 


required 


or 
CYPRUS Inland Tele om nunications Authority | 


| for one tour of thre 


with the prospect of 
£1,400 risin % £1,600 « 
year 


Salary { 

Techno! 

equivalent and have 

ence as an execut 

or equivalent 

and maintenance of 2.001 pe non-directk 
automatic exchanges ulfi-channe! and 
associated Carrier and V te egraph equipment 
and other duties associated with the running 
of a telecommunications 

Crown Agents. 4 M 


TURRET TYPE TUNERS 
oe So 2 12 CHANNEL TV 


f a 
tions and ex y t y For 13, 16, 34 mce/s. vision LF, and incorporating 
CANDIDA f | coil segments for any channels in Band | and 3 
G.P.0. shoal P ations through 
their Estab! ‘shment Divisior [5446 


GOVERNMENT OF THE DERATION OF 

MALAYA 

A VACANCY exists f m Fngineer in the 

BROADCASTING Department Federation of 

Malava 

DUTIES include the supervision of t nstal 
and maintenance broad 
) q ng channe medium 


mM on « urs yee n 
instance i q y 1,14 
annum depending 
and 


cand 

A substant 

ce is “ 
ate of £50-270 
satisfactory servic quarters are 
provided if Pree pas 
sages are for he r hia 
and up to 
Pree medica) attendance 
granted at the rate of 4 
of res‘dent service 
CANDIDATES should be 5 
years of age. and must have passed, or he 
exempt from. Sections A and B of the examina 
tlon for AM1E.E They should also have had 
at least 2 years’ experience with a broadcast 
ing organization or t ’ mmereia) firm 
manufacturing allied 


3 months 


H.F. INDICATOR METER TYPE 2 


20 miv to 2.5jv. in 3 ranges. 3 to 300 mcs. Smal 
insulated probe. Shunt C at BF. only 1.5 v 
Stabilised Valve Bridge Circuit. A sensitive RF 
transfer indicator 


Telefusion (Engineering) Ltd. 


Works Church Road, 
Wood, Romford, Essex 
ingrebourne 2901 


Hace 
B. Harold 
96/25/02 


BCD Tsai 
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SITUATIONS VACANT 


LYONS RADIO LTD. face 1 ae sea - This Month’s Offers 


TRANSMITTER RECEIVERS TYPE 22 


range “w 


‘The. Mn a ‘ MOTOR AI TERNATORS. rand new 
IN« or ‘ ‘ irpius + vol v 

; nh Hoe t ‘ y . 75 pe 12,000 

m 10 t input 6F olt 

Write for special 


. : 4 kV 
HEATER STRIPS. + { " i asi ‘ d rr ¢ leaflet 


: ne ¥ E i WAVEMETERS. r.B.149 new surplus in 
PRICK 4/6 ‘ ry per b wou ‘ ke riginal car with crysta tr 
ELECTROSTATIC SPEAKERS he cdhen ry ot pp 
use r) ¥ JA i aranit 0.005 
Kese Lapors y at ple W rite her’ leaflet 
rRANSFORMERS 
wide tv pecificat 
" | : if k sizes availa 
i a: EARG H Write for list. 
SE OC ites RICAI INDI 115 
IPs Law: > (a.. *, Aiderma me LIGHTING PLANT. 
i i 26 . 
TYPE LOH 518 en ; 
vi 17/6 
TYPE oe 100 ‘ 
ier with towing and parking brak 
ROTARY SWITCHES. A 


; a = x Ber COs; 1 of pay re high, Leslie Dixon & Co. 
3 GOLDHAWK ROAD, (Dept. M.W.) ; raln, given ip | ’ 
SHEPHERD'S BUSH LONDON, Ww. 12 n who show exceptional aptitude 4 Dept. A, 214 Queenstown Road, London, 8.W.8 


lelephor hepherd sy Ah RD Yo, artmer training & ! = Tejephone : MACaulay 2159 — 


LOUDSPEAKER CABINETS | ete yt NB 07 weones ee The finest method 
"three. months. with « use back-uates | ©” for cleaning records 


For ree mot 
KELLY and JENSEN ce " Marit x . ; fanaite cue 0600 eal Cn 
STANDARD BASS REFLEX CABINETS ah re, antes 


PL, te ATION ects f A 
Full fia shed in Walnut, Mahogany or Oak 1 ‘ THE sé ~ ” 
Cabinets eakers 9. 10° Speakers €9.10.| Hetablishment, Parnborough, Hants Dust Bua 


lh eenetiy > Seamprwaker "SGATMORPE Monpltat atanagunent cn AUTOMATIC GRAMOPHONE RECORD CLEANER 


Demonstrations without Appointment sc 


You can see your cabinet being made 
in our cabinet-making workshop os * ; ee 
de to orde MMEDIAT EC oe Price reduced to 17/6 (pius 7/- purchase tax) 

A . und A ers : P yee 
PEAKER 


Open till 5.30 Saturdays noluding high veltage X-ray sets anc CECIL E. WATTS 
A. DAVIES & CO. (Cabinet Makers) | srevicus' experience in: nosy tal physics deps Pa hata hp eens ge 


akleigh Grange, Higt 
Parkhill Place, off Parkhill Road, London 5 g 
NW. GULLIVER 5775 


PATENT APPLIED FPOK 


From your local dealer or 


Make your own Tape Recorder 


ANNUAL SALE sere - tt ae 5 be, 0p ted "(a) with the new 
AMPLIFIERS. Rogers Baby ens. (including inducement addition) £750 . \ SPDEN’' 
Sound Sales A-Z Junior, €16/18/6 ind || sa let B® 7 .N 


s Miniature €4 19/6, Trix) 412 196 


Armatrong FC48, 17) gn. Sound Sales DX7. |} free pansagen tor the omcet vie wile wits | Tape Deck Kits. Two Models 


417/10 Leak Varislope, pre-amps., €6/19/6 | o's t 
TUNERS, Cha gns. Goods andidate he hays ad inistratl : COMPACT DECK 

VSAM, £6/19/6, Low Tuner, 15 gns perience of quency amplifiers +"x11°—5” reels-kit £7.10.0 
C.R. F/M. Tuner, 9 gns i , 

SPEAKERS. Ax a0. <i7/15 . ine A. ull’ quali fieation . . Pepe DECK 

D C., €22/10/-. Wharfedale W! @, and M20 730482 /W 102”x15°"—7” reels-kit £8.10.0 

per 5, £4196. Bronze 8, 696 ows te FL aie , 

Phase Inverter, €12 10 DEE 0 ont Bast Al Easy to assemble, full instruc- 
GRAM UNITS & CABINETS ard he first instance: salary so 1 tions and drawings, first-class 
ao Te Oa. ane leave ae llowance according to posting motor, High-fidelity heads of 


64196 sro RCS4 aut,, 12 gns, Decca oo oes i" 
& H heads, 29/6 each 19, 19/9 each ervice; outfit allows 30; free | the Latest Design, and the new 


vent Cabinecs, £6196, potah || Nave practical and preferably feld axpert AMPLIFIER KIT 


* poms he maintenanes 
F 


extra Send stamp for full particulars to :— 


HOLLEY’S RADIO | iii. 3eior Ge most Ww. S. ASPDEN 
285, CAMBERWELL ROAD, 5.6.5 wents, 4. Millbank. London” SW ‘| 10, Market Street, Wesham, Kirkham, 


Phone RODney 4988 Open all day Saturday a a * - ‘ane eceere, A athe Wh . Lancs. 
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SITUATIONS VACANT 
LTRA ELECTRIC Lid We 
Acton, London, W.5 
tPQUIRE the following engines 


THE 
Tua ne ns, Excellent posts i 


INSTRUMENT eg 


MODEL a 
i PLE VISION Developn 
CENIOR Engineer 
designed for i ations and expe 
operations in } esign OT pulse and scannin 
compact assemblies JUNIOR Engineers witt 
—_ ns or development experien 
Pe Seene RADIO Developmen 
RADIO Development 
academic qualifications 
exper.ence of AM/FM 
vivantage 
ELECTRONICS 
(a) BENIOR Elec 
handing teams 
je Ve ‘opment 
(i) UHL 


ems 


day 


tronic E 


engagec 


of 

meter, and VHF 
to replace ELECTRONIC navigat 
2. Steel cased ele DEVELOPMENT of 
ment, also replace 

able 
3. Detachable hook 
for suspending iron 

when notin use 

4. Moulded two part 
handle, remains coolin use 
Henley Flexible 


INDUSTRIAL 
JUNIOR 
and/or 


app 
Engineers 
experie 

SERVO Mec 


SENIOR 
Mervo 


haniso 

Engineer 

control 

K now ledge 
€ desirable 

b) chnigues Engineers 

) LABORATORY Ass 


wiedge of instruments 


(a) 

Jevelopment of produc 

r.vV., radio or contract 

and experience 

(b) JUNIOR Engineer 

preferably with some 

(c) LABORATORY 

ments section 

er un ation of ¢ 
ECHANICAL Le } 

JoNtOR Development Eng 
abe 

raining 

Drawing off e 


neluding experience 


W. T. HENLEY’S TELEGRAPH WORKS CO. LTD salary required: Sat 
53, Hatton Garden, London, E.C.1 | # ranged it 


desired 


TRONIC 


©000000000600006080) 
— 


La Cowes 
ROG RESSIVE 


ell ing a radio and telev y 
1 ne 
Y ! Electronic Engine 
roup of branche r 
Young Electronic Fneinee 
of a group of 
Universit ( 
ENTRAL ELECTRIC! 
search Laboratorie 
n the elec . 
SECOND Assistant 
for carryin 
an t 
h ' 


Grou 


branche 


APPLY Be ) 


elooment 


it has been found possible to publish 
this encyclopaedic reduced 
price of 60/- Written by a leading 
authority, it contains all the present- 
day knowledge of the essential methods | 2%, Pomel 
and techniques of radio and radar. COUNT 
s profusely illustrated and excellently OF 
produced, From all booksellers, 
price 60/- net. 


work at a 
net. 


THREE vacan¢ 
the most ambitious and the most me of the 


advantage (a) 
useful British textbook on the subject ' 


ommunicat f 
truction and teatir 
published and harmon measureme 
equipment and analysis of expe 


P.O. Electrical Engineers Journal Held strength and. v« 


PITMAN 


Parker Street, Kingsway, London, W.C.2 


n the last few years.’ 


Itawe 


‘ po 
onfidence 
i ar 
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GALPIN’S 


ELECTRICAL STORES 
408 HIGH STREET, LEWISHAM, 5&.8.13 
Tel.: Lee Green 0309 Nr. Lewisham Hospital 
TERMS: CASH WITH ORDER (No. C.0.D.) 


All Goods sent on 7 days approval against 
cash 


Notice: Owing to increases in Freight and Copper 
Wire prices we have no alternative but to increase 
our prices accordingly; all prices 

carriage paid unless otherwise stated 


MAINS TRANSFORMERS. Input 20)/2% 
volts OUTPUT 0/9/18 Volts at 3/4 amps., 25 
each; another output 124/0/124 volts 2 amps 
each; another suitable for 
lighting, etc,, O/14/174 voles, 20/25 amps., 52.6 
each; another 4 volts 20 amps. twice, 35/~ each 
EX-GOVT. ROTARY CONVERTORS 24 
volts D.C Input 50 voits 50 cycles, | 
450 watts. OUTPUT (complete with 
Transformer) from 50 volts to 230 volts 
each 

EX-NAVAL ROTARY CONVERTORS |/0 
volts D.C. Input, Output 230 volts 50 
phase 250 watts capable of 50 per cent 
in good condition, guaranteed weight 
110 ib. €13/10)~- each 

MAINS TRANSFORMERS ai! 200250 voits 
primaries (New) Heavy duty Output combination 
of 0/6/12/18'24/30/36 volts 4/5 amps. 38/6 each 
Ditto 68 amps., 51/6 each Ditto 15 amps 
Output 75/- each. Another with combination of 
0/6/12/18/24 volts 6/8 amps., 51/6 each Dict 
10/12 amps., 58/6 each. Ditto 25 30 amps. Outpu 
85) - each 

MEDIUM sPpoT WELDER TRANS 
FORMERS. Input 200/250 volts, OUTPUT com 
bination of 0/2/4/6/8/10/12 50/70 amps 
£7.76 each Output, 7/10 
each 


PRE-PAYMENT | - 


quoted are 


soil heating, garage 


phase a 
Step us 


ci3,10 


cycles | 
overload 
approx 


volts at 


Ditto 120/150 amps 


SLOT METERS 2002% 
volts A.C 10 arp. size only, 100 per cent. over 
load set ot 2d. per unit (guaranteed 12 months) 
43176 each. Ditto credit type 10 amps. only 
25. - each 

RECTIFIERS FOR CHARGERS 6 or !2 volu 
Output 2 amps., 9/6 each, 4 amps., 22/6 each, 6 
amps -each MAINS TRANSFORMERS 
to suit, 25/-, 30/- and 46/6 each respectively 
EX.CANADIAN EX-GOVT. ROTARY 
TRANSFORMERS for No. |9 receiver ~<¢ 
12 volts D.C. OUTPUTS 275 volts 110 Mar 

also another output of 500 volts 50 emee 
completely smoothed, 30)- each 

AUTO WOUND Voltage changer TRANS- 
FORMERS. Tapped 0/110/200/230/250 
200 watts, 48/6 each; 350 wacts, 57/6 each 
watts, 76/6 each. 1,000 watts, - each 
watts, €8/5/- each, 3,000 wares, €17/10 


volts 
500 
1,500 


| EX-R.A.F. ROTARY TRANSFORMERS lr 


put 24:28 volts DC OUTPUT 1.200 volts 
70 Miamps. 4 hour rating, 10/- each. Ditto 18/24 
volts D.C. Input 450 voits 50 Miamps, Output 
constant, 25/- each These latter ones can be 
used as off A.C. mains with a tittle 
alteration 

LARGE RECTIFIERS output 50 vole 
with an input of 70/75 voits A.C 10, ~ each 
R.A.F. MORSE TAPPING KEYS, 5. 
SINGLE EARPHONE with 
phone 40 Ohms, 86 each 
ROTARY CONVERTORS. 
D«¢ Output 50 or 
phase at 300 watts 
VOLTMETERS Switchboard type, 6 inch scale, 0 
to 200 voirs, 25/- each Ditto 0 to 100 
25 - each 
EX-R.A.F 
with valves 
NEW 45 

EX-GOVT. £.H.T. TRANSFORMERS 
type Two transformers in 
input 230 volts OUTPUTS 
M amps 


volts 


motors 


each 
carbon micro 
input 24 volts 

100 volts A.C. 500 cycles | 
£8 10)- each 


volts 


1154 TRANSMITTERS, compiere 
Complete in TRANSIT CASE 


Large 
case in Oj 
55 K.V. at 30 
6.3 volts 2 amps.. 4 volts 3 amps, 2 
2 amps These transformers can be used 
separately out of the case, size dismantied approx 
3jin. x Jin. & Jin. and Shin. x Sin. x 4hin., C4/5 
each 

ELECTRIC LIGHT SLOT METERS, 64 
slot, for 5d. per unit 5 amp. size only $2/6 each 
all for 200/250 volts mains (A.C.) 
ROTARY CONVERTORS (New) 
D.C Input 230 voits A.C. 50 
Output at @ ampe., 2,000 watts 
starter, C35 each. C/torward 
Any TRANSFORMERS made to order within 
? days from date of order. Please ask for quote 
Numerous other items in stock, Please ask for 
avotation 

Clients in Eire & Northern Ireland, please ask 
for quotation a8 to carriage charges. The above 
charges apply only to England 


one 
4 of 


200 volts 
cydes | phase 
complete with 


“PERMATIP” 


6s %9 
PERMABIT 
INSTRUMENTS 

F K 
GREATER 

SOLDERING 

EFFICIENCY 

o 
The soldering bit which main 
tains its face indefinitely without 
attention. 25 models available for 
mains or low voltage supply. Bit 
sizes J 32 to 3 B inch Full details 
in booklet S.P.5 from sole 
manufacturer 


LIGHT SOLDERING DEVELOPMENTS LTD., 


106, GEORGE ST CROYDON, SURREY 


A 


ENGRAVING 
Electronic Equipment, Sca 


Indicator 
ur? 4 mien 
A.G. ENGRAVING 
66 Bedford Hill, Balham, $.W.12 


METER 
REPAIRS 


All types - Any make 
Single and Multi-range repaired 
and recalibrated 
PHONE FOR IMMEDIATE SERVICE 
THE ELECTRICAL INSTRUMENT 
REPAIR SERVICE 
3289 Kilburn Lane, London, W.9 


LAD, 4168 


“MARRIOrr 
6 et 


<a. 2 


I 
STEREOPHONIC HEADS 
FOR REPRODUCING THE NEW 
STEREOSONIC TAPES 

eR ‘5 able i : 
tr — ka f hk ' PRICE 9gns 
Aliso other types of heads, coils, inductances, 
transtormers, etc ( 
Special heads aiso avaiiabie tor striped cine films 


P. A. MARRIOTT & 00., SUNLEIGH WORKS, 
SUNLEIGH RD., ALPERTON, MIDD X 
Wem 7493 


Coe ee ee ees 
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SITUATIONS VACANT 


JANUARY, 1956 


A SPECIAL OFFER OF 
AERIAL MASTS 


R.A.F. Type 50 


36 ft. HIGH 


you y 
MA | 


£8.10.0 oNnty 


(Carr. 7/6) 


‘\ l ’ 
HATTER & DAVIS (Relays) LTD. (Dept. WW) 


126 Kensal Road, London, W.10. 
LADbroke 0666 


CHEAPER IN 
Cc a B L E SMALL COILS 
TWIN FLAT 


EARTH WIRE 


BRIDISCO (W) 501. Green Lanes London 


( 
fA. PULLIN } 


i 
{ 
{| @*—AY test meter 
| 


RANGE 


st pre ron £2.10 
& eleve further montt 
(£1. Cash Price £12.7.6 
| —Trith 


| 7 RADIOCRAFT fe 


4 


4 


What “ age or experies 
ENGINEERING OPPORTUNITIES 

b est A.M.1.Mecb.2., A.M.LC.E 
Genera r 


c & @ Electr Ce ete ) 
NO PASSNO FEE 


144 PAGES 


t 


ENGINEERING 
OPPORTUNITIES 


‘1 Wrigh 
London, W.8 


BATISH INSTITUTE OF ENGINEERING 


DIRECT FROM THE 
MANUFACTURER 


CHASSIS 
ASSEMBLED and READY FOR USE 


— ae 


5, & watt 
rrebie concros £18154 
AM FM chassis £27'16'0 


f F.3 and F.3PP 
siding F.M. 7 valves with latest 
de Ray Tuning Indicator 
mains 200/250 volts 
aerial 
V.A. Miniature valves 
overage: 16-50, 190-550 
neters 
r on wavechange switch 
ons for Pick-up, Speaker and 


feedback applied from output trans 
ondary 
horizontal or vertical dial 
s 12in. x Bin. high x Tin 
P s of 
onverters, Tape recordersand 


ALL GOODS GUARANTEED 
FULL TRADE 
PACILITIES 


Co. LTD. 


00. Villiers Reed Lonéos, Nwe 


onde 


C 
wellente tv 
din - 


. ee 


Speciaiists in Sub 
miniature Telecommuni- 
cation Components 


STAND OFF 
INSULATOR 


For 1500 volt working 


Overal! height [1 
Over chassis 66 


Silver plated spill .35 
a \ 6BA hexagon stud 
. J chromium plated 
He 


ximately actual size) 


WINITRIMMER 


ONTENG 


DEVELOPMENTS CO. LTD. 
ULVERSTON, NORTH LANCS 


Tel: ULVERSTON 3306 


WIRELESS WoRLD 


ITUATIONS VACANT 
punistiey AND MINL 
-- ~ re t 
os OR 


lent 
ion and Inspe 


production 
mechanical 


rade and prete 


R* OF (DED SOUND 


T raulred. 
ad and 


t keen 


nsidered in 
ANDIDATES t 
livalent wh 
n 

who hav 
ce but have no expe 
ANDIDATES with le 
sve considerable expe 
gn 

ANDIDATES 

ipor 


ange 


Persé nne 


is. —Apply ‘ 
Ltd.. Ekco Works. Malmes 


TV TUBES £5 


6 Months’ Guarantee 


ilin. T.V. TUBES. Well-known make 
TETRODES, other types, TRIODES } 
months’ guarantee. €5 plus 15/6 ins. carr 
(Please state make and type when ordering.) 


41). RECTANGULAR TUBES, now 
reduced co €7/10- (6 months’ guarantee) 


Tin, RECTANGULAR TUBES, 412 10. 
plus 15/6 ins. carr. (6 months’ guarantee) 
Callers see a picture working C.W.O. or 
Tubes 


Hin, T.V. CHASSIS 976. Easily adapted 
to channel 9 (1.T.A.). Drawings 26. Or free 
with order Complete chassis by famous 
manufacturer (London or Birmingham) 
R.F. EH.T. unit included Owing to this 
chassis being in separate units (power, sound 
and vision-timebase interconnected) it is 
easily fitted to table or console mode 
This chassis is less valves and tube but 

our catalogue for cheap vaives by 

Carr. § London (10). Provinces) 


mstimewsZtoo 


RADIO-GRAM CHASSIS 299, including 
Bin. speaker, 5 vaive sihet. 3 wiband A< 

mains Complete, tested guaranteed Less 
valves Knobs, drawing and dial included 
Post 46 


*DENCO” RADIO-GRAM CHASSIS, 
6716. Including Bin. speaker 4 w/band 5§ 
valve sihet Famous Turret co tuning 
Complete with dial and knobs Carr. 46 
Set of vaives 50/- extra 


V.H.F. 1124 RECEIVER. I7/6 With 6 
vaives, ex-W.D., new condition 6 channel 
switching. Receives T.V. Sound, police, fire 
and amateurs 05Mcis to 40 Mc/s f 
7 Mecis. Post 2/6 


V.HL.F. 1125 RECEIVER 79 Complete 
with 2 valves. New X.W.D. Post 2/3 


V.H.F. 24 RECEIVER. 106. New X WD 


Complete with 3 valves. Post 2/3 


COIL PACKS. 3/9. 3 band, complete with 
pr. 465 |.F.s and 2 gang conds. (similar draw 
ng free). Post 1/9 


MAINS TRANSFORMERS 59. 3500 
s 6v. and 5 v. Mains trans 
and 4 ¥. heaters. Mains trans 

and “ v, heaters, 3:9. Post on each 


SPEAKERS. 109. Bin. P.M, as new, guar 
anteed With matching OP. trans, 12/9 
Post 1/9 (5/- on half doz.) 


T.V. TIME BASES 106. Containing scan 
ning coil, focus unit, line trans. ete. Post 2/6 


FREE drawing 


O.P. TRANSFORMER. 19 Standard 


type. Post 9d 


62! ROMFORD "ROAD. LONDON £12 
CWO es COD * TEL* GRA 6677 
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— ’ SITUATIONS VACANT 
SMITH’S* i Soe 
ON RADIO & TELEVISION 


of EDGWARE ROAD 


tronic & Radio Eng 4th Ed Com 
Componer pe 


ns . pletely revised to conform to new 
\ ha practice rman 
offer the follow b ‘ irplus to no . M 8 ve ' ; s, by F. E. Te a 


x ciples of Electrical Measurements, 
stock requ « 5 . 
bn tf »y Buckingham & Price 
J 4 re r , ‘ ‘ ; 7 
an pe , ‘ vile é cal T.V, Aerial Manuals for Bands 
wage + ; and Ill, by E. Laidiaw.. 
Also 8000) ‘ ' ( ‘wet oo 
? [7] e ‘ t mple Electronic Musical Instruments 
| uf Mica Capacitor ‘ : ' te | 
1? vice a or the constructor, by Alan Douglas 
. : ve Receiver Servicing Vol. 2 
Receiver and Power 


’ 


r T.V. Bands | 
10 different 
designs 
econd Thoughts or 


Wound Resistors p MPELEVISION service engine: ford 20/6 
: or nortt Lond ALL POST FREE. Write for New List of ENGLISH 
& AMERICAN BOOKS AND PERIODICAL 


287 289 EDGWARE ROAD, LONDON, w.2 hern Lights, Lt , Crewy .W UNIVERSAL BOOK CO. 
Telephone: Paddington 589! ‘7 WTC? ¢ . P ae 


ps. 12 LITTLE NEWPORT STREET, 


: | Sonam, W.C.2 (adjoining sie St.) 


We specialise in manufacturing of 
Chassis in all metals, large or small 
quantities to your own specifications 


—PRECISION SHEET METALWORK; 2's tie svid'sn tice aetyinc (ee FAA and HI-FL COMPONENTS 


WIRELESS WORLD FM TUNER UNIT 
DENCO FM TUNER rcuite 
RADIO ¢ NSTRUCTOR FM 


Vv. W. BEAMISH rvice ase : t3 Gy OSRAM 912 PLUS AMP 


‘ 


OSRAM 912 PLUS AMPLIFIER 
Shardelioes Garage, Shardeloes Rd., New Cross, 
London, 8.6.14 


‘ss, elephone TiDeway 4795 


quest 


J 7 FILMER MAYPOLE ESTATE 


BEXLEY, KENT 


yhoath 


THE OSRAM 
NINE-ONE-TWO ston, Interest tn a snal. terested ts 
AMPLIFIER INSTRUCTION BOOK slitetion 3 / moncega pn Pe ” 
and . 
HIGHEST QUALITY COMPONENTS oan aa 


Available from SOLE 


COVENTRY RADIO *—Apply"Héwworn 1) pe 


189, DUNSTABLE ROAD, LUTON, || /S auired by '& larue ‘old-estabiis pan rahi eyed 
"Phone: 2677 t om ! 


DECCA RECORD PLAYERS 


Price 3/6, plus 3d. postage * £6/19/6. Pack 
aiso alt inti aaa 

Our 1954-55 Component Catalogue at 1 RONALD WILSON & CO 
12, BRIDGE STREET, WORCESTER 


Bx EVELOPMENT _ engin YOUR METER DAMAGED? 
—— MR —__— RE ek . 
ORMERS 


VA for 


to the Ministry of Supply and Genera! Post Office 


SOLENOIDS ts, Colon ; ». Record 
W. F. PARSONAGE & Co., Ltd. > 1 ; L CLASERe COLTD 


f \ ALIL 
INDUCTA WORKS : Park Rd: Bloxwich © Waisal! i Dervis : Siaretinah Geienaiaahiedtinahees 
. 96-100 ALDERSGATE STREET, E.C. 

(Tel. : MONarch 6822) 


ters, M ‘ eters, M 


Telephone: Bl xX 66464 


1956 


JANUAL 


POTENTIOMETERS 


Wire-wound and Com- 


position types 


Single, 


Ganged, Tandem Units. 


Characteristics 


log., 


inductive, 


det 


semi-log., 


linear, 
non- 


Full 


etc. 


on request, 


ANGE 


RELIANCE weer... co (SOUTHWARK), L1D., 


“an 


wal THAMSTOW € 
ortiw “ 


Fide lia 


MAJOR 

0-VALVE 
RADIOGRAM 
CHASSIS £34 0/0 


A fT 


ELECA RU + - 
Ldcouae 


~HEVELUPMESTS- 


HAND BUILT 
ALITY 
UNITS 


Ql 


eumpttor 


hese and othe 
g equest 
2 AMHURST ROAD 
TELSCOMBE CLIFFS 
Nr. Brighton 
SUSSEX 


Te: Peacthaven 1s 


WireLess WorLD 


SITUATIONS VACANT 


NIOR Technical ssistant required by Lar 
chartered ius with a vie 

for yi a A a ve 
experience 
Ltd., 8 


5291 


GS Byt0R and junior el trica ar 
lraughtsmer req sire the 


irawing office uf the Briti h chemess- Hoystor 
Co., Blackbird Rd., Leicester vtenee iat ” 
writing to Manager, Drawing Offic 
rhomsen-Houston Co R ~s ~ 

etails of age, experience, et {5295 


EST Midland Light Engineering 
(Electro-Mechanical anc 
J vacancies 
ence. Applicants should give full details of ex 
perience and state salary; permanent progres- 
ive employment ry great scope for 
advancement 
PLANNING Department To 
department covering planning, ¢ 
gress and production control. Quote 
ASSISTA to take charge of 
ue) Quote Ref » DA 
DRAWING Office 
5 with 


preferred 


Bhop (Electronics Mw 
rsonnel weicomed. Quote 
TORY Electronic Engi 
Quote Ref. LA.1.--Box 60% 


"TL aaeaion Service Engineer 

outside service work, must 

rent driving licence, good sala 

ment provided; modern flat available 

held include Murphy, Ekc« Ry ye . 
HMV oe App! y to Service Manager, Watt's 
Dundee), Ltd., , Wellgate £ thar a. 


bs ice 
LAK oR 


grades) 


“pur idee, & 

Tee AL writer and trator required 
for the preparation of service 

struction Pooks for commercis 

levision receivers; applicant 

ft producing line drawing 

purposes London area 

full details of past experien 


ECHNICAL Writer 
ical writer kr 
for the preparatior 
sscriptive techni 
1 he a flare fo 
equivalent 
previous experienc 
is essential 
AP pp LIC ATION YS stating age 
ars of qualificatior ar 
ager, Electronics Engir epartme 
ish Thomson-Houston ¢ d., Rugby 


f instruction 
literature; appilicar 
ech 


“ELEVISION Engineers 
Londor for insid 

ces 
commiss 


oll ndale 7061 


Manager wit! 


ational orga 
Measurement 
. London, 8.W 
alary expected and qualificati 


GA! ES correspondent r 
position in nd 


f manufacturers o 

narine radio officers commer 
nee preferred; salary according 
tions and experience Writ 

to Personnel Officer, Redifo 

Rd 8.W.18 


“KC tng Al, Assistant 


in higt 


equipment 
ns Wen 


Lid... Brook Green 


Els TRONICS tech 

4 biologicai research 

include work on instrumentath 
fast meutron generator 

(scale under review) F fu 
Director, Radiobielogical ‘Rese 


Energy Research Establishment, Harwe 
! € 


NIOR technician and technician for 

tr tion of prototys tro-meohanica 

tus in department of medica) electroni« 
‘ . 


London 
Thomas 


weighting 
Hospital 


ee 


giving 


for ambitious men with cxperi 


| vestment 


YOUR 
NEW YEAR 
RESOLUTION 
FOR 1956 


FOR 
YOUR 
FRIENDS ... 


Membership 
of The L/P 
Record _ Lib- 
rary is an in- 
for 


the New Year. 


Why not take 
out a_ trial 
membership 
YOURSELF 


NOW. 


| 


REMEMBER! 


@ ic costs as little a: 
| (approx.) per 
week each LP 
borrowed 


@Rewrn of Pow 

Changing Service 

YOU say 
often 


how 


@ Special 
ments for 
bers interested i 
new issues 


arrange 


mem 


Our completely 
comprehensive 
catalogue is cur 
rently extended 
to include vir 
tually every re 
commended LP 
issued 


For full details 
send S.A.E. (14d) 


to:— 


Gift Tokens 
are available. 
Presented in 
an attractive 
seasonal card 
and inter- 
changeable for 
Library Mem- 
bership or 
new L/Ps. 


We send full 
details of the 
Library  Ser- 


vice with each 


@ We can supply « 
brand new (guar 
anteed unplayed) 
factory fresh copy 

available 

order 

each pur 

chase goes a POST 
FREE change o 
Library records 


Many of the LIB 
RARY COPIES are 
themsetves 
marked down lor 
sale at Most reas 
onable second 
hand prices 


(Surely the idea 


first’) 


NEW 


son Scheme en 


Compari 


ables yOu to hear 
the best vertions 
olstandard works 
together before 
a purchase 


L/P me 
RECORD 
LIBRARY 


SQUIRES GATE 
STATION 
APPROACH 
BLACKPOOL 
LANCASHIRE 


JANUARY, 1956 


[SPECIAL OFFER | 
GEC. & B.TH. 


GERMANIUM CRYSTAL 
DIODES 


’ 
1 = each. Postage 2}d 


— 


SITUATIONS VACANT 


COPPER INSTRUMENT WIRE 
ENAMELLED, TINNEL LITZ 
COTTON AND SILK OVERED 

All gauges available 
B.A. SCREWS, NUTS, WASHERS 
£10 j soldering tags, eyelets and rivets 
‘ ‘ é EBONITE AND BAKELITE PANELS 
a . TUFNOL ROD, PAXOLIN TYPE COll 
SPENCER WEST 7 ‘ FORMERS AND TUBES 
P ease ' e ¢ ‘ ALL DIAMETER 
Quay Works, Gt Yarmouth ( : bea Ov END STAMP FOR LIST. TRADE SUPPLIED 


POST RADIO SUPPLIES 
33 Bourne Gardens, London, E.4 


WORKSHOP THE 


BENCHES] °°!" CHAFFEY 
POWNALL MAL 4464 J | schieine Ww pl “ti CABINET COMPANY 


Blagdon Road, New Malden. fag : 63a, CHELTENHAM RD., LONDON, 8.E.15 
1 wien ¢ . TEL: NEW CROSS 4766 


‘TANNOY 


SOUND EQUIPMENT 


9 ‘ / Tells you what's going on « learly 
eme 


SIFAM ELECTRICAL INSTRUMENT CO. LTD 


, 


QUARTZ CRYSTAL UNITS : , sailisieasniisiinn 


ODDIE FASTENERS | 


Pat. 507249 


A 
a 


THIS FASTENER WITH ENDLESS 
APPLICATIONS—SIMPLE—POSITIVE 
SELF-LOCKING MADE IN A 
VARIETY OF TYPES AND SIZES 
SPECIAL FASTENERS TO SUIT 
CUSTOMERS’ REQUIREMENTS 
WIDELY USED IN THE RADIO 
INDUSTRY 
THE QUARTZ CRYSTAL Co. Ltd. i k w 
63-71 Kingston Road 1 wo . 
NEW MALDEN, SURREY 


, Oddie, Bradbury & Cull Ltd., Southampton 


Tel s: Fastene 


WIRELESS WorRLD 167 


sit T f c T 
ENGINEERS, PHYSICISTS, eveLonsnnr ‘Beige, or ans RELAYS TYPE 3000 


ginee joedma 
lea 
f 


LABORATORY ASSISTANTS | 20 ses ok” Sgisioons™ 
and TECHNICIANS a 


2E REQUIRED BY 


British Telecommunications |) \:cx: 
Research Ltd. gs 


wen -se sien. oy VE FR} nti BUILT TO YOUR SPECIFICATION—EARLY 
NCERNED WITH f experimental jul I r ngineert! DELIVERY—QUOTATION BY 
.boratory, work involves precision fittin PLEASE STATE RESISTANCE OF 
elementary knowledge of electron REQUIRED AND CONTACT BUILD UP 
a) Wide-band line communi- a eieo pa = we 20 01 
ation systems - cordin age ; minimu VOLTAGE REGULATORS Input 
4 : nua pave. pension sche a array tput 67 Hin 16 steps with 
b) Measuring and _ testing nee, present work. , = rus ae ' "Te ved trem equipment. 
juipment for above. FLECTRONIC Enginee { Technicians with | 
‘ 4 practical experience in ter engineering 
c) Magnetic materials and |} ‘esting. servicing or installation of Radar |] iit cringe 7 
equ t ‘ requis ed t Deccs ade ( VERNIER ‘Drives gy ecale 
emi-conductors a on duties in U.K BL, -. us } 
, Appl must Se prepared to live away irom | VENTAXIA EXTRACTION PANS, \ 
d) Transistor applications to | gnees are: “A. Dension scheme is operated {9 yyity<pet 12.0. D.C. tn. diam bla 
ibove fields y the Company. At pons giving fu AERIAL Rob SECTIONS, heavy « 


cach 
VARIAC “TRANSFORMER typ 
Iny 


t wooruse v Output 290 ¥ 


Wave filters, transformers z Ltd., Malder y. Kingston By Pas PM SPEAKERS | 

ind networks Pm. SPEAKER 

nvited f enior pr 32 6° : 

Electronic switching and ject engineers with a specials wledge RELAYS HIOH SPEED SLEMENS | 
rf , a T ‘ the ‘ 


for radio controlled nm 
( omputing 


mic ‘ROPHONES 


nica Xperien ‘ tox tes ' t er brand new, 60 
\ttractive posts are offered to BE Po Segee OF Grune new pret ware SWITCHES. | 
appropriately qualified _ per- wag hn en gg BF Mares. coc Ceram ole 4 way @- 
ons, and the appointments || S)?!icstions wie eee + in. ae tame 
permanent ee gages 5) Bg oRNTa" 
66 60K 
[he Company operates a super- 


annuation scheme and offers |! ihow f electr 
preferably expe rience 
very attractive working con- 1 telecine equipment 
and maintenance 


ition with generous holiday - + n: salary within ¢) 
ind leave arrangements, and |): depending 0 |] Tost Meter ma 

good social and recreational |) age. "should b a0 nt “the 5 retary, || § ston, lie ransing 06 

icilities. Summary of general || gingwua wes Oe oh ok Ee en 2 
onditions, etc., is available on 2 ENI 1 intermediate elt design || SOS Oe ee” ie > Paes 


Consens METALMITE 
' 12 , 


on 50/-. Post? 
WHRATSTONE 2 0K BRIDGE. Mangar 
te 10.000 oh " 
ide some design work on el GALVANOMETER.. } Microampe FAD 
ations will be dealt I egy ro — Fable Model in case ® » hh x Olin. waied Wa, 012 
pendent or em ' ‘ ‘ 1/125 microampe 
trict confidence and cionsin ahead tn 4 f er ‘ MICROAMMETERS 250 vsD Shin. FL ven MODEI 
act ‘the 4 ag Ay ~ 837. Specially scaled for te Le eo eden 
be ‘ SSC “ thor ze scancie in , { nters mgnet Brand » 
addre ed to the jon stage: vacancies include sf ts fe potatere, magnetic ohiekt Brand 
tor of Research, British ag tt BM sage HF annel sides, correctly drilled 


ommunications Research 
Taplow Court, nr. Maid- 


TELETRON SUPER INDUCTOR COILS | ®ished quarters, Tull’ “pay “on™ eave after || euRoTRo rg pt 9 0.2 ta 


12 6. 
sLow worion DIALS 


a! or single full te ‘ : 5/6. 
| seatitlontios ane ; VOLTMETERS. 0/400 


taal ol 


: ps 15/6 
FERRITE ROD AERIALS TECHNICA! tants of Britis? sutavusd sumistaes’ Sas peas iis.” ai mamwaien 
ability Ferroxcube rod th ex t od AC. by ws mii ' 
wave 129 ( | r “ 76 Post Gd 
HAX Selective 7 required tor rees Broad VOUSHEFERS. ms 


ode coil for tape INSTRUMENT RECTIFTERS 


amplifiers 


rd 7 Du velu ' n of 8 76° 
itz wound id transmitter eqult ca ; t HEADPHONES HIGH résistance.” 
3 4 Nu New 12/6 « ’ 


L. WILKINSON 
ie ecmatennt , ng , J t (CROYDON) LTO. DEPT. Ww 
THE TELETRON CO ; De a a d at aa) ; “ae ”} Mj 7 : ‘ ; 19, LANSDOWNE ROAD, CRO7DON 


266, Nightinga'e Road, London, N.9. HOW 252 


FERRANTI LTD. 


WYTHENSHAWE 


Purchase or hire your 


‘VORTEXION TAPE RECORDER’ 
& ASSOC. EQUIPMENT FROM 


GRIFFITHS HANSEN (Recordings) LTD, 


32/33 GOSFIELD ST., LONDON, W.!, 
MUSeum 0642/2771, 


a wa A 
labulatin — 
Limited 1 


ELECTRONICS 


\ pin with 
ogramm nd 
I le 


tatistice 


tron iiculating 
machinet 
Desired jualifi 
recogni | 
engineering 

and practi 

of electroni 

to computing t 
Application 

in the first 
Superintenden 
WW/19 


Wor! 


SITUATIONS VACANT 


JANUARY, 1956 


WAFER SWITCHES 
TO SPECIFICATION 
One or more A.B. Type “H”’ 
wafer switches to any desired 

contact specification. 
Write for design chart and new 
comprehensive price list. 


SWITCHES FOR 912-PLUS 
S| (14061/B1) 
(14062/B1) 14/6 pair 


(SS/556/l) .. .. . 11/6 
(SS/556/2) 10.6 


Truvox Amplifier Switch Type 
12119/B3 : 14/6d. 


SPECIALIST SWITCHES 


23 RADNOR MEWS - LONDON W.2 
AMBassador 2308 


Enquiries by post or phone only 


‘LocKWOOD 


makers 


Fine Cabinets 


and woodwork of ever; des rip 
= Sorte Maa and allied trades 


LOCKWOOD & COMPANY 


id Rd., Harrow, Middlesex Byron 3704 


MALVYN ENGINEERING WORKS 


Manufacturers of Chassis, Small 

Pressings, Machined Components, 
| Wiring and Mechanical Assemblies, 
to specification 


100 PARK ROAD, WARE, HERTS 


= Telephone Ware 46 — 


DAVID JONES LTD., 


YDNEY, 
AUSTRALIA. 


Tr} I retail Stor 


ul xperienced 


FELEVISION INSTALLATION 
AND SERVICE ENGINEER 


Capabl f training cxisting 
rsonne! I readines 


ntroduction Television in 


llent opport 
Ssiring to res 


permanently 


Application re invited in writing 
only, with ¥ tO arranging an 
nter ndon and should be 


FERRANTI LTD. 


MOSTON 
MANCHESTER 


Have vacancies in the Physical 
Laboratory for ENGINEERS 
and PHYSICISTS for inter- 


esting and progressive work on, 


1) HIGH VOLTAGE pheno- 
mena connected with evacuated 
ystems and gas discharge tubes. 
Applicants should possess a first 
r second class honours degree in 
Physics or Electrical Engineering. 
2) ELECTRO - LUMINES - 
CENCE and light amplifiers. 
Applicants should possess a 
first or second class honours 
legree in Physics. 


3) RADIO and TELEVISION 

ircuit work. Applicants should 
have H.N.C. or be of ordinary 
B.S tandard. The above 
appointments, which are to the 
permanent staff, carry excellent 

ilaries. The Company operates 
a pension scheme 


Application is by form obtain- 
able from T. J. Lunt, Staff 
Manager, Ferranti Ltd., Hollin- 
wood, Lancs. Please quote 
reference J.A.D. 1, 2 or 3. 


SENIOR DRAUGHTSMEN 


Due to 


the Elec- 
Division of the Plessey 
Limited there 
il vacancies for experienced 


expansion of 
tronics 
Company are 
ever 


men in the following fields: 


1. Design of a wide range of 
electronic equipment, in- 
luding work to Service 
requirements. 


Mechanical design of pre- 
cision mechanisms for quan- 
lity production. 


vacancies carry attractive 
and long term prospects 
for work and 
offer good staff conditions includ- 


alari 


in reward hard 


uperannuation and insurance 
Applications, which 
confidence, 
addressed to: 


THE PLESSEY COMPANY LIMITED 


VICARAGE LANE 
ILFORD, ESSEX 


ing 
chemes 
treated in 


1} he 
Wu oe 


hould be 


WIRELESS WoRLD 


SITUATIONS VACA 
UDIO engineer enced i 
and magnetic PCO on 
and 
and operational 
had considerable expe 
newsreel Organisation 
tO maintain and operate « 
and mobile recording channels 
ing and review project 


duties; applican 


lence 


be made 0 Secretary 
elevision New lev n 
way, W.C2 
T= HNICAL writer 
Muirhead & Co 
instrument maker 
work includes preparation of 
descriptive leaflets 
fopy for t 
magsiips and gen 
applicants should 
Specialised form 


ruments 
for this 
gether 
electro-mechanica 
mechanisms an advantage 
excellent recreational! 
ties are available 
age, experience 
Manager 


pen 
social and 
—Apply in 

and salary, t 


nm t equipme 
has an established repute 
and quality 
at p working 
ects including yrecisior 
F. bridges, pulse generat 
equipment up t Q Bar 
volve such u chnique 
printed § circuitry 
vanced sub-miniature design 
ided by individual ability rathe 
scales Please 
Wayne Kerr 
Grove, New Maiden 


SITUATIONS WANT 
and TV service eng 
manufactur see 
expe! 
7942 
| hee py te Technical 
+ well known to designers 
radio, T/V and electronic indust 
appointment with progressive cor 
facturer Box 8021 
TECHNICAL TRAIN 
it as you do it we ft 
with 


more 


gain ence 


Bux 


combined 
e 
ph e 
Institute 


and Guilds 


handhook 
SBBA) 
London 
TUITION 
OTHING succeeds like 
have done a thousand times 
for you-—see the B.N.R.S. advt 
IRELESS oper 
courses 
Wireless School 


IRELESS 
in the 


See the 
Merchant 


Exams 
branches R 
Handbook 
Wright's Lane 


ech .E A.M.Brit.I.R 


etc on J r 


OF cesses 
branch 

ng. et write for 

Free: B.1.E.T. (Dept. 5875 

London | .8 

Institute of 
available 


courses in a 


a 


Pra 
rome 


tical R 


The Sylis 

be obtained post 
airfield 

Ind, London 


Brochure 
1 ; 


ion 


Dept 2a F 


sub-standard), for 


with experience in electronic 
devices 


writing 


‘ 
electro forming 
salaries 


write for an 
Laboratorie 


NT 


n photographic 
film (standard 
maintenance 
ts should have 
m studio or 


the teiev.sion 
nensurate with 


scheme poe ations 


Independent 
House, Kings 
(5476 

required by 
electrical 

Kent the 
rrating instruc- 


r procedure and 


ure telegraph 
ral laboratory 
have an apti 
f writing to 
knowledge 
and servo 


ion scheme and 


canteen facili 

tating 

the Personne 
5461 


have 
E 


company 
for integ- 
workmanship 


encapsulation 
and ad 
r than 
appointment 
Lt Syca 
ié 


432 
eD 


neer now with 


ks employment 
n reta bus 


(5480 | 


nponent manu 

5496 
ING 
wide practical 


Mechanics 
Write for full 


{O117 | 


What we 
we can do again 
age 152. (0172 


and postal 


k 

as 

or detai 

es of Engineer 

4 age Hand 

3) vy Wright 
oll 

adio Engines 

ourses in eve 


engineering 


London 


RADIO TECHNICIANS 
IN 
CIVIL AVIATION 


A number of appointments are 
available for interesting work pro 
viding and maintaining acronautica! 
telecommunications and electron 
navigational aids at acrodromes and 
radio stations in various parts of 
the United Kingdom. 

Applications are invited from 
men aged 19 or over who have a 
fundamental knowledge of radio or 
radar with some practical experi 
ence, Training courses are 
vided to give familiarity 
types of equipment used 

Salary £536 at age 25 
subject to a practical test) to 
The rates are somewhat 
the Provinces and for 
age 25 Prospects of 
pensionable posts for 
qualify 

Opportunities for promotion to 
Telecommunications Technical Oft 
cer are good for those who obtain 
the Ordinary National Certificat 
in Electrical Engineering or certain 
City and Guilds Certificates Phe 
maximum salaries of Telecom 
munications Technical Officers ar 
Grade Ill £725, Grade II £850 
Grade I £1,045 

Apply to the Ministry of Trans 

yt and Civil Aviation (ESBI/R' 
Sodates Square House, London, 

71, of to any Employment 
Exchange (quoting Order No 
Westminster 6627) 


pro 
with the 


rising 
16045 
lower in 
those below 
permanent 
those who 


THE 
PLESSEY COMPANY 


has vacancies in its Electronics division 
laboratories at Ilford for 
engineers in the 


radio and 


electronic following 


grades 


PROJECT ENGINEERS 
SENIOR ENGINEERS 


JUNIOR and ASSISTANT 
ENGINEERS 


SENIOR DRAUGHTSMEN 


These are 
created by 


not temporary va 
comparatively short term 
defence contracts, but permanent posts 
arising in the course of the continual 
expansion of the division's enginecring 
activities in the electronic fields 

Senior men can be assured of remunera 
tion commensurate with their ex 
perience and qualifications, while in the 
junior grades there are excelicnt 
opportunities for training and advance 
ment. There is a considerable range of 
work available and the earlier applicants: 
will have a wide choice of 


ancies 


activitic 


Write, in confidence, t 


ThePLESSEY COMPANY LIMITED 
Vicarage Lane, Ilford, Essex. 


B.B.C. 
ENGINEERING DIVISION 


has vacancies for 


ENGINEERS 


in their 


Research, Designs, Equipment 
and Planning and Installation 
Departments 

who posse professional qua 
Honours Degree 
or Physi and 
experier f t 
simflar work 
VHA 

(,000d prospe 
established and 
years qualilying 
Salary on entry 
and experience 
to iV6o0 or L455 


Requests for applicatior 


Engineering Establishment Officer, 
Broadcasting House, W 1, 


quoting Kefes I ¢ wv .% 


SOLARTRON 


rechnical-Commercial applica 
tion engineer Men with 
Degree, H.N.( jul 
knowledg: of  electroni 

phy Tt and also 

technical report 

lent opportunity id 
applications of lectroni 
electromechanical equipme 
Please write to The Personnel 
Director, Solartron Electron 
Group Ltd Queen Road 
Thames Ditton, Surrey 


WIRELESS WORLD 


TUITION 


INSTRUCTIONS, ETC 


rs.—Bo x 


ea 


BOOKS WANTED 
Wireless World 


a 1946 
ver 


JANUARY, 1956 


COMMERCIAL T.V. 


Commercial television and 
F.M. broadcasting have 
resulted in vacancies be- 
coming available for men 
interested in the develop- 
ment of V.H.F. tuners 
involving new techniques 
of design and manufac- 
ture 


Salaries in the range { 650- 
£1,000 are offered to 
engineers with the re 
quired experience, and 
prospects of future 
advancements are good 


Write in confidence, giv- 
ing full particulars of 
experience and qualifica- 
tions to Box No. 5793 
co Wirele 5 World 


i 


ada 
GPO 


VACANCIES 


for 


RADIO OPERATORS 


it Coast Stations 
PENSIONABLE EMPLOYMENT 
for men between 
2! and 35 with 
P.M.G’'s. First Class Certificate 


Commonwealth equivalent 


GOOD PROMOTION 
PROSPECTS 
Apply to 
The Inspector of Wireless Telegraphy 


Union House, St. Martin's-Le-Grand 
London, 6.C.! 


SENIOR ENGINEERS re 
quired by PHILCO for Radio 
and ‘Television Development 
Men with several years exper 
ience of design for quantity 
production are invited to dis 
cuss the possibility of joining 
an engineering team working 
under congenial conditions in 
a go-ahead organisation. Per 
manent staff appointments at 
progressive salaries are offered, 
and there is a pension scheme 
Write or ‘phone Chief Engin- 
eer for an appointment 


PHILCO (OVERSEAS) LTD., 
Romford Road, Chigwell, 


Essex 


Phone HAINAULT 4151! 


TEST ENGINEERS required 
for a wide variety of modern 
electronic test equipment. An 
ability to quickly diagnose faults 
and to work with minimum 
supervision are essential quali- 
fications This can become a 
staff position for suitable appli- 
cants. 


Apply:— 


The Wayne Kerr Engineering 
Co., Ltd., Tolworth Close, 
Surbiton, Surrey. 


AUTOMATIC (TIME) SWITCHES 


ondit ned xwork 
nd « 


n 35/- 
trated details te 

DONOHOE (TIMERS) GEORGE STREET 

NORTH SHIELDS, NORTHUMBERLAND 


end LES 


SOUNDMASTER 


TAPE RECORDER 
G.E.C. 912 AMPLIFIER 
Al oan pamelor and ow Satan aan " D 
FRANKLIN & HALL, 37!, Havant Rd., 
FARLINGTON, PORTSMOUTH, HANTS. 


PHILIPS BALHAM 
WORKS LIMITED 


45 Nightingale Lane 
Balham $.W.12 


require a 


DEVELOPMENT ENGINEER 
For H.F. Generators Induction and 
dielectric, preferably with ex- 
perience in either field. Mini- 
mum qualification H.N.C Ex- 
cellent prospects, permanent 
appointment Pension Scheme 
Write giving full details to 
Personnel Officer at above address 


WIreLess WorLD 


ELECTRONIC ENGINEER //) SENIOR ELECTRONIC AND ELECTRICAL 


Electronic engineer wanted ENGINEERS 
for work on new 10,000 H.P. 


Supersonic Wind Tunnel. 


, Two vacancies exist in an important Company, engaged in the 
Some experience in design of design and development of major guided weapon projects, 
circuits of the type used in for Electronic and Electrical Engineers with a degree or 
A.C. strain gauge bridges equivalent qualifications, and a minimum of seven years 
and similar equipment | | experience in either research and development or design. 
and or small servo mechan- Ney p b ‘bili 
isms, would be useful. These are senior posts and carry considerable responsibility. 
‘ 1c The work covers a wide field in communication systems, 
Degree or H.N.C. standard. ' , , 
electronic instrumentation, and the overall electrical design 
Applications should be ad- of guided missiles 
dressed to:—The Chief 
Acrodynamicist, Sir W. G. Applications will be treated in strictest confidence, and should 
Armstrong Whitworth Air- . : 
: be addressed in the first instance to the Staff Employment 
craft Ltd., Baginton, Nr. . 
. ij 7 2¢ 
Coventry. Officer, Box No. 7397. 


“THE COMIT” BRASS, a RADIO & TELEVISION COMPONENTS 
AERIAL ALUMINIUM, B WE OPERATE A PROMPT & EFFICIENT 

THE EASIEST AND CHEAPEST WAY OF ROD, BAR, SHEET, TUBE, STRIP, WIRE MAIL ORDER SERVICK 
SATISFYING BAND ii CUSTOMERS 3,000 STANDARD STOCK SIZES “VIEWMASTER” & “TELE-KING” specialists 
DELIVERY FROM STOCK. SEND FOR LISTS No Quantity too Small List on Application Fasy terms available, Stamp (only) for lists 


TELECRAFT LTD. H. ROLLET & Co. Ltd. JAMES H. MARTIN & CO., 
QUADRANT WORKS, WORTLEY RD., 6 Chesham Place: S.W.1. LOane 3463 FINSTHWAITE NEWBY BRIDGE 
WEST CROYDON, SURREY. rea ae BIRMINGHAM ULVERSTON NCS ; 
Thornton Heath 1191-2-3 ae caesTEs: LEEDS ’ 


WEBB’S SERVICE * MORSE CODE Training 


DEPARTMENT *Radiospares” Veg ee 


and OPERATORS, also 
. SPECIAL COURSE for passing 
Renovation and re-alignment of | the @P.0. Morse Test for 


Communications Receivers a Qua lity Pa rts Bo securing on AMATEUR'S 


speciality. 


Send for the Candler 


We can also offer skilled overhaul pes BOOK OF FACTS 
of High Fidelity Amplifiers and The it gives details of al! courses 
Equipment qe ice EC ineer’s — Fees are reasonable 
WEBB’S RADI oO Se ah nasy F ~— i Terms: Cash or Monthy Payments 
14 SOHO STREET, LONDON, W.1 First Choice THE CANDLER SYSTEM CO. 
Service Dept. — ‘Phone GERrord 7308 (55W) 52>) ABINGDON ROAD, LONDON, Was 
Sales Dept — ‘Phone GERrard 2089 ke Candler System Co., Denver, Colorado, USA 


FERRANTI LIMITED, EDINBURGH, are > . 
1g a new group for research on Microwave Beam RADIO MECHANICS 
in their Valve Department, and have vacancies for 
1. A Graduate Physicist or Mathematician to co Ferranti Limited, have vacancies for Skilled 
operate in theoretical aspects of microwave valve Radio Mechanics, preferably with Radar ex- 
seration and with experience in the design of j 
vant experiments. Experience in this field is perience, for a variety of work in production 
ntial and research departments. Good opportunities 


A Graduate Physicist for work in electron gun ay h ho k rf 
ystems. Previous experience is desirable but not exist especially for those who have, or are willing 


ential. A non-graduate who is familiar with the to study for the City & Guilds Certificates. 
use of electrolytic tanks will also be considered 


Salaries according to qualifications and experience 
the Persc > 4 2 
Staff Superannuation Scheme in operation. Apply to the he Personnel Officer, Ferrants Limited, Ferry 


Personne! Officer (37), Ferranti Limited, Ferry Road Road, Edinburgh, 5, quoting Ref. RM/59 
Edinburgh, 5, quoting Ref. VL.59 


Please write, giving details of career to date to 


1/2 W Y f JANUAR 1956 
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“ < \ awe ~ 
. ‘ Are 4 - ’ A ‘ hed Us ate b interna ~ . ‘ 


WIRELI \ 


‘Micromite 


I condensers, originally designed to provide a small, hig 


trolytic for general repair work by Service Engineet 


ed popular that the range has been greatly extended 
the higher capacity or voltage typ« use of high ga tched 
trodes kee} ize and weight down, making the condenser 
lor ispension wiring They are all conservative rated 
helt life 
( n plas leeving which insulat the condensers an 


hort circuits, is standard, and tunned copper wire termin 


wee + 


“MiCROMITE” + 


Wireless World JANUARY. 1956 


ERSIN MULTICORE 
Spe Wold 3 Finest Cored ololder ' 


Used by the leading manufacturers of Radio, T/V and Electronic Equipment. 5 Cores of 
extra-active, non-corrosive flux guarantee a continuous flux stream instantly ensuring 


efficient economical soldering. Available in a wide range of alloys, gauges and packings 


. for manufacturers. 

eesenm 

Viti 

\ eave Koon 
Sat coe Ft 3 


PUBLICATIONS 


7 ib REELS \¢ omplimentary copies of Modern Solders—giving 


eer ren poe useful information on melting points, standard 
n gauges, constitution of alloys, fluxes etc are 
ivailable to laboratory engineers and technicians 


applying on their firm’s letterheading. 


THERMOMETER sianttinetnnin fae 2/6 PACK 


TI ple et effi vent ed solder rings in a wide range ° 20 ft. of 18 s.w.g. high tin 
nvalua of diameters, gauge and \/ ~ O content alloy Ersin Multicore 
: seees Tale | alloys are available at no ©) wound on a reel Just the 
P ‘ Measure | extra ¢ Made in Ersin and pa right solder at the right price 
‘ . ip. to 400°C ee M - J for home constructors and 
- r Multicor old J 
( , in Fahrenheit | -_ — - eens ~~ handymen. 2/6 (subject). 
Pp 6.12.6 | 
i 
| 


a BIB RECORDING TAPE 
PRINTED CIRCUITS | SOLID SOLDER WIRE SPLICER / 


| J 
1 sils of the Multicor aterial n effi &, 
i ¢ A ¢ materials Dractsion mate eclid colder wise Ie An efficient, precision made / 
a aici sal | splicer that makes the jointing ky 
supt na range of all and of recording tape simple and GF 
i and ‘ Multicore 


Tous gauges for the now mparatively few extremely accurate Poaus = 
A sted Surfa Preservative are con . Makes possible ; », 
processes where is ft sired Price | : gee 
ta iin Put i 1 PC. 101 available ver ‘ 


y considerable 


atior } Savings in record 
on request ing tape. 13/6 
(subject) 


RADIO & T/V SERVICE Bib WIRE STRIPPER 


| ENGINEERS’ 1 Ib. REEL | AND =e a 
A ical t for 


. Ny service t ; — insulation; cuts wire; 


SOLDERING HEAD 


econon 


- 
| engineers and the whe ise r = plits plastic twin flex. A most ‘ 
tr C , " - : . , v9, ae useful tool for professional 
niain c ‘ 5 a 
. Py | 50/50 Ersin Multicore. Cat. re ead and amateur electricians 
R SOIR. 15/- each (subject) 4/6 (subject). 
Atio 3 ) 
i 
- Ria — ———— _ - — — _ 


ULTRA FINE GAUGES . Bib GIFT PACK 


SIZE 1 CARTON <= 
| Contains Bib Wire & - 
The rad husiasts’ and Stripper Tape Solder oP 
ervice ngineers art and insulated screw oor 566 
i nind t » Multi driver. An ideal gift for — iW 
a . 4 ice anyelectrician or handy 4 
manand worthdropping 
4 | C1601 60/0, | hints about when your 
60/40 a 10/60 a All gaug | ws SS ft. Price 5 own birthday ap-j 
« i (sult proaches! $/- (subject) 
i 
== 


a 


MULTICORE SOLDERS LTD.. " MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS (BOXMOOR 3636) 


